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RECOMMENDATIONS. 



Prom Prqf. E. A. Andrewt. 

AboQt two yearf a|fO, I had the pleasnre of meetin* with Mr. Tracy, and of liaying i 
conversation with him on the mbiect of an Arithmetic which be waa propanog ftr 
achools. I was particularly pleased with that part of his system which related to cancel 
iMjgj and which appeared to me to possets great praetieal ralue. Within a few da^rs, Bfr. 
Tracy has put into my hands a part of his manuscript^ that I might become more minutely 
acquainted with his system. My time has been so far occupied with my own business, 
. that I have been ab^ to exammo a part only of the manuscript put into my hands ; bat 
with this part I have been murh gratified. It appears to me, that, when carefully and 
thoroughly revised and perfected, as the author designs to do, it may become a most vabt- 
able worky inferior to none of the Arithmetics now used in our schuold. Such is my con- 
fidence in the ability of the author to complete and polish the work, that I look upon its 
■Dceeas as quite certain. 

From E, H. BurriUf Author qf the Geography of the Heaventf 4^ 

Through the politeness of Mr. Tracy, I have been favored with a perusal of an AritiK 
metic, in manuTtcript, which he is gceparing for publication. The work is intended as a 
universal class-book in elementary arithmetic. It is the production of a gentleman of 
known abilities and experience in teaching ; and he has, with great care, arranged its 
■everal parts, and given the rules, and selected the examples, step l>y step, in that natural 
order, and easy method, which his own judgment and experience approved. There an 
some excellences in his Arithmetic, some facilities of dealing with figures, which, so flir 
as I know, are f^ntirely peculiar to this treatise, and which distinguish it (torn all others. 
On this ground especially, and that of its general merit, I think it a work which will coi»- 
mend itself to the attention of teachers. 



I entirely coincide in the above opinion, having been particularly gratified with the 
and facility with which many diflScult operations are performed by the new principle in- 
troduced by the autlior. J. P. BRACE, Prkuipal t(f Hartford Female Sewmarf, 



From E. C. llerrtcky Esq. 

I have cursorily examined the manuscript of Mr. C. Tracv's treatise on Arithmetie. 
The most prominent feature of the work is the introduction of^a peculiar mode of statins 
numerons classes of problems, which are then solved by an abridged process, called 
canceling. This appears to me an important improvement on the books in common una, 
and one which renders the publication of this treatise very desirab'e. 



From La Fayette 8. Foeiery Esq. 

Mr. Calvin Trac^ has submitted to ray examination^ in manuscript, an Arithmetic 
prepared by himself^fiir publication. From the known ability of Mr. Tracy as an instrucfr 
•r, I wras prepared to entertain a high opinion of any treatise designed to facilitate the 
acquisition of knowledge, of which he might be the author ; and from the attention which 
I have bestowed on his Arithmetic, I have no hesitation in liearine testimony to its high 
meritorious character. His plan appears to me to be highly judicious, and ably and 
■kilirullv executed. The work, in my opinion, will be a valuable addition to a very Im- 
portant branch of education. 

Extract of a Letter from J. J. Van Antwerp, Esq., Principal of CoxsatkU 

Academy, N. Y. 

Dear flir — I have heretofore given the preference to " Adams's Now Arithmetic,*' and 
have always made use of it. I consider yours equally ns good, if not superior to it, as far 
as your system is not " New." Your system of canceling [ regard as an important im- 
provement, especially for those pupils who are called <* good in figures ; '* and [ am not 
sure but it may help to arouse the stupid and dormant f.iculties of the dull. We wish to 
make ready and correct accountants ; — your system strikes mo as tending directly to such 
a result. 

Extract of a Letter from M. N. Morris, Esq., Principal qf Cokhiskr 

(Conn.) Academy. 

From the defective manner of treating the principle of canceling, "o far as I had eeea 
allusions to it in works published previously to yours, I had been led to think unfavorably 
of it, — the method having been merely alluded to, without any clear invoati|pitl~' ' 
principle itself. Instead of so doing, you have, however, first led ll\« %!eiwa>V a'm 
obvious courlte, to the result, and have then taug\\\ \uva \n «ici^kTVl\«XA ^\m& ^(^mrsb 
application of well-known aiid ohvUms prine\p\e«. Th» Aefatilvs* ^w«»«« >» '^ 
•Nadedf you hare therefore avoided, la apo^ykttL ^t .^iwcX^iVa <A **''^*SmSiS 
ia jour book, the student secures even a e\ear«l^«t O.Yiia »^3^%^*"^ ■ 
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9 RCCOMHENDATIONS. 

■M>d« of solntHm. I ean therafbr* ebeerfolly expfew the opinion, Uiat, altlioaf h MTenU 
valoftble treatiMi on arithmetic have appoHred wiiliin a few yean, yoor work combines 
fxcollence* wliicli are rareir, if ever, to be found without resorting to different systemfl. 
The feneral perspicuity and conciseness of esplanationa and illustrations, the complete 
aeae of the woric as a system, and tlie happy application of the principle of cunceling, give 
It atroog claims on the attention of those who have the care of educating the young. 

i^rom S. Smith, Esq,, Prmetfol qf Boarding School, Poughkeeptie, N. Y. 

r have examined a new system of Arithmetic by C. Tracy, Esq.; and find it well 
adapted to the use of schools. The arraneeroent and mode uf treating the subject are 
nore definite and perspicuous, and, In fact, better than are those of any other Arithmetie 
with which I am acquainted. 

From R. S. Howes, Principal qf Academy, Troy, N. Y. 

I have examined a system of Arithmetic b^ C. Tracy, Eaq.y and, as the result, am 
Mtisfled that it is superior to any other work with which I am acquainted. The method of 
eanceling introduced must secure success to the work^ bein^, as it is, well calculated to 
■endor those who study it quick in figures and prompt m business. 

From E. WUtm, Jr., Principal qf Monitorial Sdiool, Troy, N. Y. 

I have recently examined a treatise on Arithmetic by C. Tracy, Esq. Both the matter 
Md manner of the work are judicious. — the former embracing all that the habits of our 
■Mn of business require ; the latter, all the advantages which other systems contain, togeth- 
er with the now and peculiar mode of canceling, which very much abridges the processes 
of solution. In these particulars, the work is an improvement upon former systems. 

F^om J. If. Rogen, Esq., Principal qf Prospect HiU High School. 

Messrs. Duaaia dt Paca, 

Gentlemen — From a hasty examination of Tracy's Arithmetic, I believe it worthy of 
being ranked amon^ the best school books. The method of canceling, very fully brought 
Into practice in this work, greatly abridges many operations, and may be mentioned as 
Me of its most valuable features. Sincerely yours, J.H.ROGERS. 

From Rev. A. Bond, Pastor qfthe Second Congregational Church in Norwich, 

Having examined the general plan of an Arithmetic, prepared by Mr. Tracy, Principal 
of Norwich Academy, I can cheerfully recommend it as a system possessing, in some im- 
portant particulars, a superiority^ over any other system with which I am acquainted. 
'The method of eaneeling^ which is curried through the work, excepting the Roots, greatly 
Ihoilitiites the process of arithmetical calculations, and will sive it a decided advantage in 
the estimation of business men. The part on foreign exchanges will enhance its value 
with the coinmarcliil community. While its simplicity adapts it to the use of common 
■ehools, its comprehensiveness, and the ease and accuracy with which complicated prob- 
lems may be solved, will be likely to secure for it a prominent place in the counting roona. 



From Rev. L. N. TVacy, formerly Principal qf New Britain Academy. 

I have spent considerable timo in a careful examination of an Arithmetic prepared by 
Mr. C. Tracy, Principal of Norwich Academy. For my own benefit and pleasure, I have 
earofblly examined every rule ; and though 1 liuve daily mcA the best Arithmetics extant, 
while engnj^d lor many yean^ in teaching, I am led to believe that there is not a text-book 
on arithmetic in use which presents equul excellences. Its grand feature — that which 
distinguiiihos it fVom every other arithmetical truntine — is the principle of cancelinff, \n- 
tfoducetl and npniind througliout the work. The extent and facility of its application to all 
operations in which multiplication ami division are both concerned, aire fully and clearly 
lllttstrated. It is safe to siiy that two thinli, and often four lifYhs of the labor and time 
•■ually required for arithmetical solutions, «re saved. While it contains an amount of 
OMtter equal to any other Arithmetic in u«e, it is still a strictly elementary work. 

7%t folUnoing w from the Board qf Visttort qf the First School Society qf the 
town of New /lacf a, who are by law €q)pomted to determine what books shall 
bs used in the schools muter Uteir superintendence. 

The umlersigneil, Visitors of the First School Society in the town of New Haven, hav- 
B, ^" -»MkM of a committee of our body, made examination of the *• New Syctcm of 



^^ "^-ed by Mr. C Tracy, Pnneipal of Norwich Academy, and eonsiderii^ 

issponant ianprovenents on the treatises in common use, do hcrebf 
ft he adonled in the SclMtob of this Society. ' 

I. B. HINMAN. 1. H. OS^BORN, > . . , 

titJJNO BROWK, GFX)RGE P, SMITH, i **.••' 

JSOWAMD C. UBUICK, ¥IYlAJa Y^ft¥L^ \^w»arra. 
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INTRODUCTION. 



It will readily be conceded, that all efforts in behalf of the general 
diffusion of useful knowledgfe, are in themselves commendable. There 
is, however, and probably ever will be, a difference of opinion relative to 
the extent to which books of any particular description, and treating upon 
the same general topic, may be multiplied, and the interests of education 
uniformly advanced thereby. 

This difference of opinion ^ists especially in relation to hooks desigrud 
for tlie use of common sr-hooiyand academieSy and which treat upon the 
more common subjects of study. The multiplication of books of this 
description, to the extent realized at the present day, is regarded by many 
as injurious to the general good. That its tendency is to increase, in sows 
smaUde^reCf the expense of education — at least in some pjirts of tlie coun- 
try — will not be denied. But, before sentence of final condemnation is 
pronounced, it always becomes those, who sit as umpires, to take as extended 
views of the subject before them, as the nature of the case will admit. 

The question now presented is, how far the general good is advanced by 
the multiplication of school books. 

To answer this, let it be supposed that only a single work in each depart- 
ment of science studied in common schools, had ever been presented to the 
public, and that each work were such as it should be. Books of this de- 
scription would obviously find ample circulation, sufficient, perhaps, to sat- 
isfy both authors and publishers, without embracing one half of the ground 
to be occupied. The consequence would be, that the more recently settled 
parts of our country would be but poorly supplied with the means of edu- 
cation, for at least some considerable period of time. But, as it now is, with 
such a multiplicity of school books constantly emanating from the press, 
a spirit of rivalry is created, — a desire is excited on the part of both authors 
and publishers to give to their several works a more extended circulation 
than can be obtained without exploring the whole ground. As a natural 
eonsennence, the inhabitant of the less favored portion of our land it 
scarcely settled in his loj? cabin, before books of every description necet* 
sary for the education of his sons and daughters, are presented him, as it 
were, at his own door. His attention is thus directed to a subject second 
in importance to none of a temporal nature ; and one which, when duty 
presented, will be likely to be regarded, and to receive a consideration, 
which otherwise might be long neglected. 

The truth of our supposition, that any one set of school books is su<A, 
in all respects, as is required, may, however, very reasonably be doubted. 
Many of them are unquestionably of a high order, and probably owe some 
degree of their merit to the fact, that other minds have been, are, ana yet 
will be, traversing the same ground which their authors trod, and are 
preparing other works to supersede them, if possible, in the estimation of 
the public. 

The effect of the multiplication of school books is, therefore, to render t^ 
means of education as perfect as the nature of their subjects wUi aUow, 
to convey these meanSf thus perfected, to every vart of our exdibc^ cowriari 

From the preceding considerations, Ihe ^\iwox \% vasXvBRA.Vo^i*.'^ 
muUiplication of school books as favorabVe \o VW f&»Qafe o'i ^"ctet^ 
tion. It therefore only remains to ooini <yuX •otda oC >2ea iBot% '' 

A* 



6 INTBODUCTION. 

featares of the following work, before introducing it to the ordeal of 

Eublic opinion. That it is worthy of public attention and patronage, 
elon^ not to him to decide. It certainly will be found to possess some 
pecuUaritieSf which are of course regarded by him as improvements. 
Whether they are indeed such, remains for others to determine. 

A peculiar feature of the foltowing pages, and one which distinguishes 
this work from every other on the same subject, is the " System of 
Canceling," which, in connection with the ordinary mode of solution, is 
introduced throughout, and applied to such aritlimelical problems as em- 
brace in their operation both multiplication and division. This is re^rded 
by the author, and by many others acquainted with his system, o^ a decided 
improvement upon aU Arilhmeiirs heretofore presented to the ptiblic. 

The following are some of the advantages of the new system : — 

1st. The statement required, or, rather, recommended, for canceling, 
is itsetfa complete amdysis of the sum proposed. Suppose, for illustration, 
that 12 yards of cloth cost $48, and that it is required to find the value 
of 15 yards of the same. # 

We analyze the preceding sum, either by first finding the value of one 
Tard of the cloth, viz., $48 -f- 12 yd. = $4, and then multiplying that price 
by the number of yards, as, $4 X 15 yd. = $60, Ans,\ or bv finding the 
ratio of the number of yards of which the pridie is e'ven, and of those of 
which the price is required, and then multiplying mat ratio by the given 

post. This ratio is 4-^ = }^; and j- X 48s3 60,, the number of dollars re- 
quired, and tlie same as above. 
The same stated for canceling : — 

48. 15 

18 
(See rule for canceling, in Single Proportion.) By the above statement, 

^48 is to be increased by the ratio 12 : 15; or \i s=f . It is, however, 

obrious that -^ of 48, multiplied by 15, is the same as -fl^- of 15 multiplied 
by 46. The above sum is theref<»re canceled and solved thus : — 

4 

48. 15 

, and 15 X 4 as 60, the dollars required. 

IS 
The application of the canceling principle is, however, more completely 
iUuitrated by the solution of sums in which the ratio of one of the given 
quantities to a required quantity of the same kind, is traced through 
•everal simple ratios. The following sum may serve as an illustration : -r^ 
• If 3 men, in 16 days, of 9 hours each, build a wall 20 feet lon^,i9*^ 
feet high, and 4 feet thick, in how many days, of 8 hours each, will 13 
men build a wall 200 feet long, 8 feet high, and 6 feet thick .' 

It is obvious that the ratio of the given days to the required number of 
days, is compounded of the ratios, 6 hoars : 9 hours; 12 men : 3 men ; 20 
feet in length *. 200 feet in length ; 6 feet in height : 8 feet in height ; 
t&d 4 feet in thickness : 6 feet in thickness. (^, these ratios may be 

fractionally expressed, thus ; f , t^, ^S^t f, and J. 

Mow, tlie ffiven days of 9 hours each are changed to days of 8 hours 
aaeh by the following statement : — 

16. 9 

=18 days. 

of 8 hours each, required for the 13 men to complete 
is obtained by umting the tecond of the preceding 
Alement, thus i 

16.9. ^ ^. . 

8. la 



INTBODUCTION. 7 

By introducing into the same statement, the third of the preceding ratio*, 
we obtain the requisite time for completing the 200 feet of wall, iQlowiiig 
the height and thickness of each wall to be the same ; thus, 

16. 9. 3. 200 ^^ ^ 
= 45 days. 

8. la. 20 

If the fourth ratio be united, we obtain the time required, allowing each 

wall to be of the same thickness ; thus, 

16. 9. 3. 200. 8 _ , 
= 60 days. 

8. 12. 20. 6 

Lastly, if the fiflh and last ratio be introduced, the number of days 
required by all the conditions of the question is obtained, viz. : 

16. 9. 3. 200. 8. 6 

= the required days. 

8. 12. JO. 6. 4 

The last statement canceled ; 

10. X 

ss. 9. «. xaa. 8. Bl , ,« ^ «^ ^ 

, and 10 X 9=90 days, Ms. 

8. IS. STQl. R. 4 

2dly. A second advantage to be derived from the canceling system, is 
the racility afforded by it for reducing several operations to a single 
statement. The followmg example will afford an illustration : — 

Bought 5 cwt. of sugar, at 6 d., New York currency, per pound, after 
making a deduction of 8 lb. on every 1 12 lb. for tare, &c. How much 
shall 1 receive for the whole quantity, if I sell it at an advance of 20 per 
cent, on the purchase price .' 

The ordinary mode of solving this sum would be as follows: — Having 
reduced the 5 cwt. to pounds, we make the statement, 112 : 104 : : 560 : 
Ans. ; viz., 520 lb. This 520 lb. is the net weight of the sugar ; therefore, 
5^ X 6 = 3120, the pence the sugar cost We next reduce the pence to 
dollars by dividing by 12 and 8, the currency bein^ that of New York, 
and obtain, as the cost of the sugar, $32.50. On this sum I wish to make 
an advance of 20 per cent, for which the following is the statement : — 

100 : 120 : : 32.50 : Am,, which is 39 dollars. 

By canceling, these several operations are reduced to one ; thus, 

13 3 H 

5.4.28.104. 6. 120 ^^ , ^ ll.4.S&.lia4! E. IXa 

' ■ ' . The same canceled ; : 

112. 12. 8. 100 lis. IS. 8. llffiSl 

and 13 X 3 => 39, the dollars required, and the same as befiire. 

3dly. A great advantage of the canceling system over all others, arises 
from the expedition it affords in arithmetical solutions. Instead of mul- 
tiplying and dividing by all the numbers which the nature of the sum 
proposed would naturally require, the multipliers and divisors are made 
to cancel each other; that is, equal factors are rejected from both. 
Hence, they are all made to exert their appropriate influence in procur* 
ing the answer, while the labor of multiplying and dividing is avoided. 
The statement of each sum for canceling is a fractional answer of tho 
same ; and it is obvious that the value of fractions is not affected bj 
rejecting equal factors from their numerators and dftiw«CLVB»\«t%« 

The processes of reduction, which ocetn "VWPf f»«v°^ti?Ck.^ ^»- ^^''"^'^'S 
Arithmetics, are moeUy avoided by thin «y«tem. %tB^^^«fe ^"^vTSS 
to end bow many pounds sierlin|( 5 liOfidniQBAft oK ^^aa '"^l^^^rT^- 
lOd, per piaL By the canoeUng «y«l0m, U m M i »* *" n ^""^ 
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down the numbers required to effect the reduction, and the question is 
then solved by canceling those numbers as far as practicable ; thus, 

5. 63. 4. 2. 10 

12. 20* 

The numbers above the line are obviously those which, when mul- 
tiplied togetlier, will give the answer in pence. The numbers below the 
line are those required to reduce pence to pounds sterling. The above 
sum canceled : 

21 

; then, 21x5 = 105 £., Jlns, 

That the above method of solving arithmetical problems is easily com- 
prehended and applied by the scholar, has ^cn fully tested by the author. 
The experience of nine or ten years enti *y devoted to the business of 
instruction, leaves him no room to doubt on this point. Being, however, 
fully aware that his Arithmetic might fall into the hands of some, who 
would not at once comprehend and apply the principle of canceling, 
he has introduced the ordinary rules of solution, in connection with 
those of canceling, and has endeavored to render both modes plain and 
familiar, by frequent and clear illustrations. 

The constant aim of the teacher should be to prepare his pupils fur 
the active duties of life ; and, in the department of arithmetic, this is 
accomplished only when the scholar has acquired correctness and expcr- 
dition in effecting his solutions. 

To make good arithmeticians, it is first necessary to acquire a correct 
and extensive comprehension of the simple or fundamental rules of 
anthmetic. When this is done, their application will be obvious. The 
danger, therefore, is not that the scholar will spend too much time on 
what is usually regarded as the more simple part of arithmetic, but that 
he will leave it too soon. 

In the use of this treatise, the author would recommend, that, when the 
pnpil shall have passed the simple rules, and commenced those operations 
to which canceling may be applied, he be required to solve each problem 
both by the ordinary rule and by the rule for canceling. More practice 
will thus be secured, and, consequently, greater expedition acquired. 

In the illustrations which are given in connection with the dificrent 
rules, it has been the design of the author fully to acquaint the scholar 
with the nature of the subject presented, without carrying his explana- 
tions so far as to take the work which properly belongs to the scholar, 
out of his hands. No important acquisition can be made without corre- 
sponding effort. This fact seems to have been overlooked in the prepa- 
ration of some Arithmetics now in use, and special effort made to render 
every thing as easy as possible for the scholar; that is, to enable him to 
effect the solutions witli very little mental labor. The intellectual 
powers are, however, developed and strengthened only by being brouj^ht 
into vigorous exercise. " In arithmetic, the young beginner should find 
just enough assistance to encourage and stimulate him to effort. That 
18 not the best system which enables the learner to advance from rule 
rule with the least amount of study; but that which, while it helps 
over some difficulties, leaves him examples enough to task liis 
»r- * •« <Umost." (Dr. Humphrey's Thoughts on Education.) 
MiuctonF remarks, the following work is commended 
;eo]iffhtened public. 

rr, JUcy, 1840. 
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g\eA \nwn%Ve^ ,*»»•». •»»-"»S^* 

To ftoA \\i« »\Aw o« «. \\^v^«^»^ V 
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ARITHMETIC. 



§ 1. Arithmetic explains the prqpertiefl and relation of 
nuipbers, and makes known their practical application. 

There are six fundamental operations, with which the schdar 
must become perfectly familiar, before he can advance suc- 
cessfully, viz. Notation, Numeration, Addition, Subtraction, 
MuUipKcation, and Division, These operations are called 
fundatnental, because all others are founded upon, or are. 
wrought by, the application of one or more of them. They 
therelbre require to be first clearly understood. 



NOTATION. 

^9« --.Notation is the art of expressing numbers by numeri- 
cal characters. The characters employed to express numbers 
are, I, 2, 3, 4, 5, 6, 7, 8, 9, 0, and are called figures. Each 
of these figures has its own specific, and also its local value, as 
will be learned firom Numeration. Besides these characters, 
there are others used to express operations. 

1st The sign o{ addition, viz. -f-f (or plus, moreO requiring 
the numbers between which it is placed to be added: 3-{-§ 
are 5; that is, 3 added to 2 are 5; usually read, 3 plus 2 
are 5. 

2d. The sign of sidttraction, viz. — , (or minus ;) showing 
that the number following is to be taken firom that which 



IS 2nnrER4TiO!f. 

jftftAAfi i« ; Uiij!4, 4 — 2 » 2 ; that is, 2 taken from 4/ i 

rW. TUf. ni((n of muUipliration, viz. X : requiring the num- 
lifT \Anr,4'i\ \,4-^*9j«i it to Ui multiplied by that which follows; 
thiM, 'I /T 4 14 J2 ; that ifl, •) multipiied by 4 is 12. 

4lh. Th'i Hij^ri of divuion^ viz. ~ ; requiring the number 
prfcf/liriff it to hi', divided by that which follows; thus, 8.-7-2 
if; 4 ; that iq, H dividrrd by 2 is 4. -. 

Ill thf tm: of frnch r>f the preceding signs, the figure preceding 
thr lii^ri ik \u ht\ opr^uted upon by that which follows it. 

Tflh. Th»! HijffiH of projMrlian, viz. : : : : ; showing that the 
niiinbfrR itirliiJing onri between these dots, are proportionals;^ 
Ihiifi, 2 : 4 -. : C) : 12; that is, 2 bears the same relation to 4 as 
i\ in 12. Thi: nuiiibnrH are thus read : 2 is to 4 as 6 is to 12. 

Illh. Till' HJj^n of nfuality, viz. = ; expressing the equality 
fif tlip niiiiibfrN iM'twren which it is placed; or, that the num- 
lirrpi nil ihn rij^hi nqiinl those on the left; thus, 9 -|- 7 = 20 — 4. 

7 til. Till* viiiritfum, or horizontal line drawn over severil 
iiunibrrN, nntl nhowing that they are all subjected to the same 

npnrntiitn: tin, IH — \)-^*2:r77; that is, the sum of 9 and 2 
iMMhpr tnkrii from IH, 7 rcMnnins. 

.... ^''!)- *''**'* ohnrnctorN ->/, -^, y/ , V» ^^-t require some root 
\\( iho n\inih«*r bi^foro uhirh thoy stand to be extracted. The 
hifuro plnofMJ ovor tho H\ff\\ nlwayH shows what root is required. 
Wlion I ho ohnrnotor is iiiiod without any Hgure, it then indicates 
thr pqunro r«H)t. 

\\) tho uso of thcM^ characters, any arithmetical operation 
\ti^\ l>o iiidioatrtl. If it l>o required to add 9 to 16, from the 
am\unit to Mibtrnot »%, to divide the remainder by 4, and to mul- 
lipiy tho quotiout by li, tho i^H'ratiim would be thus expressed: 

u f iti ;>.:-4 \«l:.-w. 



*^t ■•.'hTIOVS — What ^Wn \rilhi»vtio rxplain ? \^Tiat a^1)nti<ni does it 
m^Ko ^-M ir.niiK>ne " H<^« in«K\ att ihc riiTKUmcnlAl operaxsons of Ahthanetie ! * 

X/^trfi/*^ * \\'>>«t »nr iho o^atnoTTT* i>«\1 \o c\7<Trs9 rr.mbrw called ? What 
i«v«lv\Vii v«1m<» ha* *^»«*h ^ipp ? KoT i*h«t rurrHv**** trr ci&n>T chtiartPTs used! 
>\ >»»» »^ iK* vnn A! »,V:r,n» ■ — MKi tV»t « Sas '■,* .: u«v^ 1 The riin of rubtnc^ ' 
ti^f. ' ^>>R< t^.vv ^t wN3ninr •" T^r mc« .v" v."»»i"!:ip^.»rai.»fiT. ' — m-h^: dc**-* it re- 

ti^n- ^hM <it^ ihr^ nhi^^ ' l>r v\cn « oo««ii.r» ?—"••>»*: oo« it aim'! 
>^"hM is thf <TiTii?i:m ' \^ ),Mt is tV rK-^raotor one* w rxnrviw the. frsncuoa 
A" TW*t» *«*i W ' ^ns tW Tiw»v»ft: Kipm \\"hi»t ,^fic* tSc lijricTr rUncva pvct the 
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NUMERATION. 

§ 3* The scholar has seen, under Notation, the characters 
used to express the first nine numbers, viz., that to express one 
whole object or thing, 1 is used ; to express two whole things, 
2 is employed ; and for three whole things, 3 is taken, drc. ; so 
that each character has its own specie value; and this it 
always expresses when it stands alone. But each figure has 
also a locai value, that is, a value depending on the place it 
occupies; thus, the value of 3 differs in each of the follow- 
ing numbers, viz., 003, 030, and 300. In the first number, its 
value is three units, or ones ; in the second number, it is three 
tens, or thirty ; and in the last, it is three hundreds. It will 
therefore be readily perceived, that the position of a figure 
materially affects its value. Numeration enables us to deter- 
mine this ioc^d value of any figure, and consequently to ascer- 
tain the total value of any number of figures. 

Let it therefore be remembered, that units always occupy the 
first place on the right hand ; tens, the second place ; hundreds, 
the third plact^ dcrc. ; also, that any figure is increased in a 
tenfold ratio by having a single figure placed on the right of it ; 
thus, 6 alone is 6 units ; but if another figure be placed on the 
right of this, its value is ten times as great as before ; thus, in 
63, the 6 is six tens, equal to 60, and the 3 is three units. 
This value is increased a hundred fold by having two figures 
placed on the right ; thus, 600 ; and a thousandfold by having 
three figures on the right of it ; thus, 6000. In the first of the 
last two examples, the value of 6 is six hundred, and in the 
second it is six thousand. 

Hence the scholar will see the necessity of terms by which 
to designate this local value of figures, and will also readily see 
the appropriateness of those used, viz.: — Units, Tens, Hun- 
dreds, Thousands, Tens of Thousands, Hundreds of Thousands, 
Millions, Tens of Millions, Hundreds of Millions, dcrC. These 
nine terms are sufficient to express any number in common 
practice. The higher denominations are Billions, Tens of 
Billions, Hundreds of Billions ; Trillions, Tens of Trillions, 
Hundreds of Trillions; Quadrillions, Tens of Quadrillions, 
Hundreds of Quadrillions ; Quintitlions, Tens of , Hun- 
dreds of ; Sextillions, Tens of , Hundreds of ; 

Septillions, Tens of , Hundreds of ; Octillions, Tens 

of , Hundreds of — ; Nonillions, Tens of , Hun^ 

dreds of , &c. 

B 
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Six units are written, 6 

Six tens, or sixty units, 60 

Six hundreds, or sixty tens, 600 

Six thousand, or sixty hundred, 6,000 

Sixty thousand, 60,000 

Six hundred thousand, 600,000 

Six millions, 6,000,000 

. Sixty millions, 60,000,000 

Six hundred millions, 600,000,000 

By uniting the preceding numbers, we obtain 666,666,666 

This last expression is obviously a union of all the preceding 
numbers, each figure retaining its relative position and value. 

§ 4. It will be observed that, as the first three figures, 
reckoning firom the right, are units, tens, and hundreds, so 
every succeeding three are appropriated to the units, tens, and 
hundreds of the succeeding higher . denominations. The fol- 
lowing table will serve as an illustration : — 

"4 "^1 -1 ^1 -I ^1 -si ^1 i ^j 

369, 342, 900, 976, 368, 265, 37*1, 502, 634, 4S6. 

•§S.^ fSa «SS ^S| JS^S ^S5 §^S ^S,5 ^SS ^S3 
25i SSg JSg £2i £5g SsS 1«| goS ^SiJ £S§ 

a a a c e o e e e S 

099390999 9 

This table will enable the scholar to see at a glance, that 
the names and value of figures are entirely dependent on their 
location. If they be counted from the right hand towards the 
left, the first figure in any line of figures is units ; the second 
is tens ; the third, hundreds ; the fourth, thousands ; the .fifth, 
tens of thousands, &c. ; and whatever station or place any 
figure may occupy, its value becomes ten times as great by 
being moved one degree farther to the leil. 

^ S. It will be observed, on examining either the preceding 
or following table, that three figures are appropriated to cock 
denomination ; and that, under each denomination, the words 
tmits^ tens, and hundreds^ are invariably employed to express 
the relation these figures sustain to ecu^h other. 

To make the reading of figures easy, especially if the num- 

r^ are large, they are separated by the comma into periods 

*'es each. A familiar acquaintance with the order 

, and the relative value of the figures composing 

ore requisite to insure umfoiui ^ccaix^c^ iu aa- 

leir true value. 
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NUMERATION TABLE. 







"c a 

*« 2 

21 -• 

^ <M "S 

S o -c 
S B S 

K h G? 



a 

o 



6^ 1^ 



a 
e 



CO© 
Bos 

S « h. 

SB H H 



a 

o 



*^ o 

ii a 

•g a -2 

5 J» S 

tt h m 



a 

e 

^ a 

o 

m 
a 
« 



o 

b 

•c 
e 
s 

» 



a 

o 



345, 678, 912, 459 





5 9 



• • 5 

5 7 9 

6 7 8 
2 



9 9 9. 8 8 8 



4 
1 
2 
4 

7 



20, 
3 5, 

0, 

6 8, 

7 7. 




5 
6 
3 



3 
4 
2 



7 
1 
4 



1 
6 



3 
6 



9 
6 



6 8 4 



3 8 6 
6 8 3 



•4 0, 
4 0, 
5 9 0, 
9 5. 



• 2 6 

6 
8 1 
6 
6 4 2 

5 5 5 

• • • 

• • 9 


3 

4 6 

8 6 



8 
4 



I 

§ 

» 
2 
3 
7 
6 





3 5 

4 2 
1 
4 



.2 

s 

4 
6 
5 

7 

1 

7 

2 



4 4 



a 

9 

b* 


5 

8 
2 



6 



2 
4 



8 

5 

8 

2 

5 9 6 

9 5 6 



The scholar should be thoroughly exercised on the preceding 
table, or a similar one written on his slate. 

QUESTIONS. — What are the characters used to express the first nine 
numbers 7 Give an example. When does each figure express its own specific 
value ? What other value has each figure 1 On what does the local value of 
a figure depend? Give an illustration. What, therefore; does Numeration 
teacn us to do ? What does it enable us to do 1 In what ratio is the value of 
any figure increased by having a single figure placed on tlie right? In what 
ratio is it increased by having two figures on the right of it ? In what, by hav- 
ing three placed on its right f In what ratio do numbers continue to increase 
from the right to the left ? Ans. In a tenfold ratio. What are the terms by 
which the local value of figures is expressed ? To what are each three sue- 
cessive figures in an^ number appropriated ? Ans. To the units, tens, and hun- 
dreds of each denomination. In tracing the figures from the right to the lefl, what 
is the first figure called ? The second ? The third ? The fourth ? &c. What 
effect is produced on the value of any figure by moving it one place to the lefl f 

§ 6. Enumerate the following numbers, viz. : — 6 ; 27 ; 467 ; 
56S; 4269; 13786; 27599; 367595; 17295(^1% ^^^^$^f^2>S)t.\ 
586 ; 379872689 ; 27806^ •, 5^^4^^^^ \ ^^o % '^^^^^^ 
300300303 ; 505050505 -, 4^1^Yi^%^A^'l % ^"^^S 
68S001; 100000000; 99909^^^^^^ \ ^^^^I'^SV^N '^^ 
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NUMERATION. 



The scholar should be taught to read these figures accurate- 
ly ; for example, suppose he be required to enumerate the last 
number, viz., 4678 ; let him commence and repeat thus : eight 
units, seven tens, six hundreds, and four thousands ; and then 
unite them, thus : four thousand six hundred and seventy-eight 
Let him also be required to give the value of any figure as it way 
vary by being written at different points under any line of figures. 

^ 7. After the scholar has become familiar with the pre- 
ceding exercise, he may write the following numbers on his 
date in figures, taking care to express each number accurately: 
— 1. Thirty-five. 2. Three hundred and seventy-five. 3. Three 
hundred and five. 4. Seven thousand six hundred and thirty- 
five. 5. Seven thousand and thirty-five. 6. Seventy-five 
thousand four hundred and sixteen. 7. Seventy-five thousand 
and sixteen. 8. Seventy-five thousand and six. 9. Seventy- 
five thousand. 10. Three hundred and thirty-three thousand 
three hundred and thirty-three. 11. Three hundred thousand 
and three. 12. Three hundred thousand three hundred 
and three. 13. Five millions and five. Six millions and 
seventy-five. One hundred and sixty millions. Forty-seven 
millions, one hundred and five thousand and sixty. 14. One 
hundred millions, one hundred and one. 15. One hundred and 
seven millions, one hundred and seven thousand, one hundred 
and seven. 16. Two billions, three hundred and three millions, 
five hundred and five thousand and six. 17. Seven hundred 
and seven trillions, six hundred and seventy-two billions, nine 
millions, three hundred and five thousand, six hundred and nine. 

^ 8« There is yet another method of expressing numbers* 
▼iz., the Roman method ; in which the letters of the alphabet 
are used, as may be seen from the following table : — 



ROMAN TABLE. 



I One. 

II Two. 

Ill Three. 

IV Four. 

V Five. 

VI Six. 

VII Seven. 

vin Eight. 

IX Nine. 

X Ten. 

.... Twenty. 

.... Thirty. 

.... Forty. 
. . . Fifly. 



LX Sixty. 

LXX .... Seventy. 
LXXX . . . Eighty. 

XC Ninety. 

C One hundred. 

CC Two hundred. 

CCG .... Three hundred. 
CCCC . . . Four hundred. 

D Five hundred. 

DO Six hundred. 

DCC .... Seven hundred. 
DCCC . . . Eight hundred. 
DCCCC , . Nine himdced. 
M • Oxi^ ^^\wv$►\xw^, 
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ADDITION OF SIMPLE NUMBERS. 



^ 9* Addition is an operation bj which two or more num- 
bers are united in one. The number obtained is called the sum, 
or amotmtf and always contains as many units, tens, hundreds, 
&c., as the numbers united. When the numbers so united 
increase in value from the right hand to the left, in the constant 
ratio of 10, (see ^ 3,) the operation is called SimpU AdditUm. 

In reciting the following, and other tables, the teacher «hould 
be careful that the scholar, as he repeats his an.'swer.s. perform 
the necessary mental operation ; — he must leach the popil to 
think. 

ADDITIOX TABLE. 

^ I0« The signs plus and minus, &,c., are introduced into 
the following tables, that the scholar may early learn the use of 
them. The sign -f- implies addition^ and =, signifies tqualiijf. 



2 piM leqiMU3 


3-1 


2H 


h 2= 4 


3- 


2- 


- 3= 5 


3- 


2- 


- 4= 6 


3- 


2- 


- 5= 7 


3- 


2- 


- 6= 8 


3- 


2- 


- 7= 9 


3- 


2- 


- 8=10 


3- 


2- 


- 9=11 


3- 


2- 


-10=12 


3- 


2- 


-11 = 13 


3- 


2- 


-12=14 


3- 



4- 1= 4 



1 

2 

3 

4 

t> 

6 

7 

8 

9 

10 

11 

12 



7 ! 

8 . 

9 ; 

10 i 

11 i 
12 

13 i 

14 

15 i 



4+ 1 

4-1- 2 

44- 3 

44. 4 

4+ 5 

4+ 6 

4+ 7 

4+ 8 

4+ 9 
4+10 
4-1-11 
44-12 



m. \ ^ 



o 

7 
8 
9 
10 
11 
12 
13 
14 
15 
IG 



1 
2 
3 
4 



= 10! 
= 11 j. 



= 14 ! 

— IS I 



5 + 
5 + 
3 + 
5 + 
« + 

5 + 

5 + 
5+10 

5-f 11 

5 4- 12 



5 

7 
8 
9 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 



^H 


h 1= 7 


7- 


1- 1 


6- 


- 2= 8 


7- 


- 2 


6- 


- 3= 9 


7- 


- 3 


6- 


- 4=10 


7- 


- 4 


G- 


- 5=11 


7- 


- 5 


6- 


- 6=15 


7- 


- 6 


6- 


- 7 = 13 


7. 


- 7 


6- 


- 8=14 


7- 


- 8 


6- 


- 9=15 


7- 


- 9 


6- 


-10=16 


7- 


-10 


6- 


-11 = 17 


7- 


-11 


^■^ 


'12=18 


7- 


-12 



- - 1 1 = 10 I 
--12 = 19 \ 



8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



8-f- 1 = 

8-f 2 = 

8+ 3 = 

8+ 4 = 

8-t- 5 = 

8-f- 6 = 

8-1- 7 = 

8+ 8 = 

8-t- 9 = 
8+10 = 



9 
10 
11 
12 
13 
14 
15 
16 
17 



9 + 
9-- 
9-- 
9-- 
9-- 
9-- 
9.- 
9-- 



1 
2 
3 
4 

5 
6 

7 
8 
9 



10 
11 
12 
13 
14 
15 
16 
17 



= 18 1 9+M 

=\^\s>V^ 
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10- 


h 1 


10- 


- 2 


10- 


- 3 


10- 


- 4 


10- 


- 5 


10- 


- 6 


10- 


- 7 


10- 


- 8 


10- 


- 9 


10- 


-10 


10- 


-11 


10- 


-12 



11 




12 




13 




14 




15 




16 




17 




16 




19 




20 




21 




22 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



12 


12 -{ 


13 


12- 


14 


12- 


15 


12- 


16 


12- 


17 


12- 


18 


12- 


19 


12- 


20 


12- 


21 


12- 


22 


12- 


23 


12- 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



^ 11» The first consideration to which the scholar's atten- 
tion should here be directed, is, that like things only can be 
added to or subtracted from each other. It would be absurd to 
attempt to add together books and chairs, to see how many 
books, or liow many chairs, the whole would make ; the number 
of each would evidently remain unaffected. If, however, we 
add books to books, we obtain a number greater than either of 
the original numbers, that is. Just equal to them both. Neither 
can we add units to tens; for the amount would be neither 
units nor tons; but units must be added to units, tens to tens, 
and hundreds to hundreds, and so on. But ten units make one 
ten, ten tens make one hundred, and ten hundreds make one 
thousand, dLC. ; that is, simple numbers increase and decrease 
in a tenfold ratio. Hence, 10 in the column of units is equal 
to 1 in the column of tens ; and 10 in the column of tens is 
equal to 1 in the column of hundreds. If, then, in adding up 
the column of units, the whole should amount to just 10, it is 
obvious that nothing is lost, if these ten units are converted 
into 1 ten, and the I ten added to the column of tens ; for 10 
units = 1 ten. The same is true of other denominations. 
Therefore, the following general rule will be found applicable 
to simple addition : — 

^ 19. Suit* — 1st TIrtVe down tMe numbers^ placing 
units under units^ tens under tens^ 6lc, 

2d. Dratp a line nnderneathy and commence at the rtglki 
kand^ and adtl together all thejigures in the first column. 

3d. If the sum be less than 10, set it down at the foot of thai 

t^iMMJi ; if it be 10, or more than 10, it will consist of two 

at least ; set down the right-^and one as before^ and 

^'hemd one to the nett column^ it being in all cases 

9S, when compeared with thejigures added. 
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4th. Continue to perform -the same operation ^tmth the re* 
maining columns, observing only to write down the whole amount 
of the left'hand column, 

5th. To detect any error that may have been committed, 
commence again, and add each column downwards ; if the same 
numbers are obtained by each operation, the work is probably 
right. 

Now, to apply this rule, let us add together the four following 
numbers, viz., 1234, 2345, 6420, and 5796. The rule says, 
write these numbers with units under units, tens under tens, 
d&c, thus : — 

12 3 4 Now, to add these numbers, I commence at the 

2 3 4 5 right hand, and first add tc^ether the unit figures, 
6 4 2 viz., 6, 0, 5, 4 ; the sum I find to be 15 units, equal 
5 7 9 6 to 1 ten and 5 units ; I write down the 5 units, but 

1 t'^y Q ei ^^^ *hc 1 ten to the next column ; thus, 1 added 
* ^ ' ^ ^ to 9 is 10, and 2 are 12, and 4 are 16, and 3 are 
19 ; as before, I write down the 9, and add the 1 to 
the next column ; this being added, gives the amount 17 ; the 
7 is written down, and the 1 again carried to the next and last 
column ; and here the amount is 15, which being the last col- 
umn, the whole number is written down. This operation gives 
the amount of the four numbers, 15795.' The scholar will 
readily comprehend the nature of Simple Addition, viz., that 
it consists in uniting two or more numbers of the same de- 
nomination, so as to find their amount. 

The scholar will carefully examine the following sums, which 
are added, to see if he obtains the same result. 

2. 

8 4 7 3 9 6 In this second example, in the unit col* 

3 6 4 8 6 9 umn, there are 3 to carry, because there are 

4 8 2 4 3 6 3 tens, or 30. For the same reason there are 
622439 2 to carry in all the remaining columns but 

one. 



2317140 



• We are frequently required to prove an operation, to ascer- 
tain its correctness. In Addition, the proof is thus obtained : 
After adding the several numbers, as already directed, cut off 
the upper one by a horizontal line, and find the amount of 
those standing below it; then add this amount to the upper 
number, and, if the work be correct, the amount, lo&t oliiioxMA 
will equal the first amount* or Bum toUV* 
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We will now apply our proof to Example 2. 

8 4 7 3 9 6 = the upper number, cut off ailer the whole hare 
o ^ - Q |, Q been added, and the sum total obtained. 

482436 
622439 



2317140 = amount, or sum total. 

1469744 = amount after the upper number was cut oflU 

2317140 = amount of the preceding amount and number 

cut off above. This last amount equals the 
first ; we therefore conclude that the work 
is correctly performed. 

The principle applied in proving addition is, that any whole 
or integral object is equal to the sum of all its parts. For ex- 
ample, if an apple be divided into any number of parts, — say 
four, — the whole apple equals the four parts. The first 
amount, or sum total, of the above sum, may therefore be re- 
garded as the whole object; and the four given numbo^, 
which, when united, produce it, as the several parts into which 
it is divided. The second amount, or 1469744, is the amount 
of only three of the parts, and is consequently the whole, 
wanting one of the given parts ; hence, if the part wanting be 
added to this, the whole, or 2317140, is obtained. 

The scholar should be required to prove his sums. 

3. 4. 

456789460 123456789 

680246802 987654321 

135791 357 123456789 

423650825 98765432 1 

371574628 123456789 

856456333 987654321 



2924509405 3333333 3 30 

5. 6. 7. 

2468024 9796365 1798670 

1357912 5636979 6124356 

4208642 8246024 7212345 

2135791 5963816 8463738 

3' "» 4674364 5739168 

^ 5796378 91 5 6428 

401 139^6 
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a 9. 10. 

9176435 43457096 70819634 

5683214 61728349 64753278 

2345678 28394563 86542365 

0123456 56831234 23456789 



11. 12. 13. 

81828384 39724638 45768903 

18283848 97236452 18924683 

99999999 15707934 73579246 

77777777 65972109 97576887 



14. Add 479, 3845, 4294, 6765, and 291, together. 

Ans, 15674 

15. Add 30003, 5005, 606, 6, 22, 956, 7856, 45652, and 1, 
together. Ans, 90107. 

16. What is the amount of 17, 467, 5678, 62195, 156379, 
6804596? Ans. 7029332. 

17. What is the amount of 9427642, 527219, 32875, 2649, 
839, 66, and 9 ? Ans. 9991299. 

18. What is the amount of 46735, 6456, 6734, 88, 4441 

Ans. 60457. 

19. What is the amount of 8888, 7777, 6666, 5555, 4444, 
3333, 2222, 1111 1 Ans. 39996. 

20. A farmer sold his wheat for 320 dollars, his com for 
275 dollars, his oats for 78 dollars, his barley for 162 dollars, 
and one horse for 132 dollars. What was the amount of his 
sales ? Ans. $967. 

21. A merchant owned four vessels, which were worth, the 
first, $4800 ; the second, $5200 ; the third, $6000 ; and the 
fourth, $^00 : he had also goods on board one of these vessels 
worth $2700, besides $3500 deposited in the bank. What was 
the amount of his property ? Ans. $29000. 

22. Three farmers have each 562 acres of land ; how many 
have they all ? Ans. 1686 acres. 

23. A farmer fattened and killed an ox for market ; the hind 
quarters weighed, the one 182 pounds, and the other 177; 
each of the fore quarters weighed 163 pounds, the hide 116 
pounds, and the tallow 120 pounds. What was the weight of 
the ox? Ans. 921 pounds. 

24. In a certain town there are five schools, containinor the 
following numbers of scholars, viz., 72, 28, 65, 84, wvi ^V. 
How many children are attendincr ihose ^\e ^<j>ftnc\s'\ 
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25. A steamboat performed, in one week, four trips from 
Hartford to New Yor(t ; on the first trip, she took, for passen- 
gers, $378, for freight, $175 ; on the second trip, for passen- 
gers, $4G2, for freight, $278; on the third, for passengers, 
$263, for freight, $147; on her fourth trip, for passengers and 
freight, $500. What d[id her bills amount to for the week t 

Ans, $2143. 

26. A carpenter contracted for the building of five dwellings ; 
for the first he was to receive $1800; for the second, $2100; 
for the third, $2221 ; for the fourth, $2850; and for the fifth, 
$3172. To what did his contracts amount? 

Arts. $12143. 

27. In 1834, A traveled 1320 miles ; in 1835, he traveled 
1162 miles; in 1836, 2100 miles; in 1837, 1400 miles; in 
1838, 1992 miles. How many miles did he travel from 1834 
to 1838, inclusive ? Ans. 7974. 

28. Bought of my neighbor four loads of hay ; the first 
weighed 1600 1b.; the second, 21001b.; the third, 19991b.; 
and the fourth, 1709 lb. What was the whole weight ? 

Ans. 7408 pounds. 

29. A wholesale dealer in grain has, in one bin, 242 bushels 
of wheat ; in another he has 2356 bushels of rye ; in a third, 
1556 bushels of oats ; in a fourth, 876 bushels of barley. How 
many bushels of grain has he of all kinds ? Ans. 5030. 

30. Suppose I am indebted to A, $2560; to B, $27; to C, 
$169; to D, $3470; and to E, $17; how much do I owe in 
all I Ans. $6243. 

31. A man, having three sons and two daughters, gave to 
each of his sons $379, and to each of his daughters $199. 
How much money did he give them all? Ans. $1535. 

32. A gentleman, being asked how old he was, said he was 
married when he was 29 years of age, — that he lived with his 
wife 8 years before the birth of their son, who was now 27 
years of age. What was the father's age 1 Ans. 64 years. 

33. A man bought a horse for $75, a chaise for $150, and 
a harness for $45; he then sold his horse for $150, his chaise 
for $125, and his harness for $30. What did he pay for the 
whole, and what did he receive for the whole ? 

Ans. Paid, $270 ; received, $305. 

34. Add together three hundred and seventy-five thousand 
and sixty-five, nine hundred thousand and three, one million 
six hundred thousand seven hundred and ninety-nine. 

Ans. 2875867. 

35. Add, also, ninety-nine millions, seven hundred and fifty- 
five millions, six hundred and thirty-three. Ans, 854000633. 

^. There are 5784 apples in one p'\\e, S^ vcv wxo'CftEt^'^ 
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in a third, and seven hundred and seventy-nine in a fourth. 
How many are there in all ? Ans, 7235. 

37. A man collected the following sums of money, viz., 
9327, $832, $29, $567, and $1396. How many dollars did 
he collect? ^ns. $3151. 

38. If a man travel 24 miles on Monday, 28 on Tuesday, 
30 on Wednesday, 34 on Thursday, 36 on Friday, and 40 on 
Saturday, how many miles will he travel during the week 1 

Ans, 192 miles. 

39. If a locomotive engine run 346 miles on Monday, 288 
on Tuesday, 400 on Wednesday, 175 on Thursday, 89 on 
Friday, and 179 on Saturday, how many miles does it run 
during the week 1 Ans, 1477 miles. 

40. Suppose there are four numhers, the second of which 
is 256, the third 388, the fourth 577, and the first as much 
as the second and fourth together. What is the sum of the 
four numbers? Ans, 2054. 

41. A butcher killed a cow, one of whose fore quarters 
weighed 128 lb., and the other 112 lb.; one of the hind 
quarters weighed 136 lb., and the other 130 lb.; the tallow 
weighed 72 lb., and the hide 96 lb. What was the weight 
of the whde cow ? Ans. 674 lb. 

42. Three men commencing trade together, the ^rst ad- 
vanced $2850, the second $1722, and the third $3428. How 
much did they all advance ? Ans, $8000. 

QUESTIONS. ^ What is Addition ? What is the number obtained called t 
What things only can be added to, or subtracted from, each other 1 In what 
does Simple Acmition conf;«st? Can we add units to tens? To what must 
units, &.C., be added ? For what number do we cany in Simple Addition ? 
Why for 10 7 Aim. Because numbers increase in a tenfold ratio. 10 units 
equal how many lO's? What is the rule for Addition? How do you write 
down the namoers ? Where do you commence to add ? If the sum of 
the figures added be less than 10, what is to be done ? What, if it be 10, or 
more than 10 ? What is observed respecting the last, or left-hand column T 
How may errors in Addition be detected ? 
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^ 13. This rule is directly the reverse of the preceding. 
While we are there taught to unite several numhers into one, 
we are here taught the operation hy which one number is taken 
from another. A familiar acquaintance with the following table 
should be the first object of the scholar • 

The sign — implies ni&troctton. 



k 
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SUBTRACTION TABLE. 



1 

I 



10 — 2= 8 
11—2= 9 
J2 — 2^10 




4 — 3= I 

5 — 3= 2 

6 — 3^ 3 

7 — 3= 4 

8 — 3— 5 

9 — 3= 6 
10 — 3= 7 



4-4= 
6-4= 1 

6 -4= 2 

7 — 4= 3 

8 — 4= 4 

9 — 4:= fi 
10 — 4= 6 



10- 



-la 



8 — 8= 

9 — 8= 1 
10 — 8= 2 
11—8= 3 

12 — 8= 4 

13 — 8= 5 
14—8= 6 



10 — 9=: 

II— 9- 
12—9 = 

13 — 9 = 
14—9 = 

15 — 9^ 

16 — 9^ 

17 — 9^ 

18 — 9 = 

19 — 9 = 

20 — 9- 



When the scliolar hns become familiar with the preceding 
inble, he will t>egin lo practice with his slate end pencil. It 
will already have been observed, that on\j MO ttWB\i«t« «i« ui» 



11- 


-11— 





12- 


—11 = 


1 


i;u 




2 


14- 


— 1| — 


3 


1.5- 


—11= 


4 


Ui- 




.1 


17- 


—11=: 


rt 


IH- 


—11= 


7 


19- 


—11 = 


H 


20- 




9 


21- 


— 11 — 


III 


22- 


—11^: 


11 


•i3- 


-11 = 


12 
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ployed in a single operation of subtraction. The larger of 
these two numbers is called the minuend^ and the smaller, the 
subtrahend. The object of the rule is to find the difference 
between the two ; that is, to find how much will remain of the 
larger after the smaller is taken from it. The number obtained 
by the operation is called the remainder. 

The scholar may be guided by the following rule : 

^14. IftttlC* — 1st Write the less of the two numbers 
under the greater, with units under units and tens under tens, 
4*c., and draw a line beneath them, 

2d. Commence with the right-hand figure of the lower line 
or subtrahend, and take it from the figure which stands directly 
above it, if practicable. Do the same with the remaining fig" 
ures in the subtrahend, if practicable, and the operation will be 
completed, 

3d. But, whenever this cannot be done, that is, when the louh 
er figure is the larger, 10 should be added to the upper figure, 
and the lower one taken from the sum, 

4th. Whenever 10 is added to an upper figure, 1 must be 
carried or added to the next lower figure; that is, I is to be 
carried whenever 10 t5 borrowed. 

5th. To prove the work, add the remainder to the subtrahend, 
and, if the work be right, the amount will correspond with the 
minuend. 

The aeholar will eaiily comprehend the nature of this rule, onleis he 
should find difficulty in understanding why, when we borrow 10, we 
are required to carry only 1. He must however remember, that, by the 
addition of this 10 to the upper figure, he has increased its value 10 
units, 10 tens, 10 hundreds, or 10 thousands, according to the place 
the figure occupies, if he add it to the units, the value of the adoition 
is 1 ten ; if to the tens, the tfolue is 1 hundred, because 10 units make 
1 ten, and 10 tens, 1 hundred, &c. Now, by the rule, if 10 be borrowed, 

1 must be carried to the next Imoer figure ; by which operation 1 more 
will be taken from the figure in the m'muend ; and this 1 more, which 
is thus removed, is just equal in value to the 10 that was added, for 
it is taken from a figure one deme &rther to the left But this su^ect 
will be more clearly comprehended, when illustrated by example. Take 

the following sum : 

In this example, it is evident that, if 6 be 
V* ^ Q c /I o Q taken from 8, 2 will remain ; and if the 1 ten 

^rom ^ ^ ^ ^ f ^ be taken from 2 tens, 1 ten will remain. But 

Take 3 8 2 5 16 bow is 5 in the place of hundreds to be taken 

-n n f n A 1 n f^"* *he 4 above it? Evidently by the third 

Kem. ZbZ^lA section of the rule ; that is, 10 is added to the 

4 in the minuend, by which addition it will 
become 14 hundred, from which if 5 hundred be taken, 9 hundred • 
remain, which is the third figure in the remaindet. BxiX-Nrj ^"^^W 
the minuend has been increased 10 hundied *, \^, \.Vvet«^oi«i ^^^a^ 

2 ibouaand, it will become 3 thooaand, and coiiae^v^^ioA^ ^^i»».' 

c 
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•4 i'tom lli« figurtt abuve it, will take 1 thoiuand more from the miiii- 
feijil, mt til lit If lily U will iciiiain. If, therefore, 10 hundred was in one 
iiiMliiiirt; adili'il tii tlu? riiiriueiid, in tlie otlicr, 1 thousand, its equal, ha 
huun tafcttii from it. Vhu sbiii«! reasoning is applicable to the d ; 10 is 
lUitifd til Ihtf :t. which increases it to 13 ; the 8 is taken fVoni the 13, and 
6 runiainH. 'IVm is then 1 to carry to tlie 3, which, tlius increased, is 
taken from thn 0, and ii reniains. The whole lemainder, ihexeforei is 
Stf>4llU. 

§ Iff. Subtraction in proved by adding the remainder to 

Ihti iubiraheMl, If tbo operation be accurately performed, 

their nuiu will cquul the minuend. 

Tlia ASOVK orBRATlOM PROTED. 

Min. 6 3 5 4 2 8 
Subu. 3 8 2 5 16 



5 i:i 4 14 
3 t< ^ 5 


2 

I 


8 — 


Mill. 

Subtr. 


2 


5 2 


9 


I 


2-- 


Rem. 



^ Added. 
Rem. 2 5 29 12 ^ 

Amount of the aubtr. and rem. =635428 = Min. 

'VIm priiioi|ftW tuvolved iu the abuv« proof, is the same as that illustrated 
in AUditUm. Th*! o)>erati0ii uf subtraction separate* the nunueiid into 
tw\» .parts, \ ii , the subtrahend and remainder. Sincet tbeiefore, the 
whole equals the sum of all its parts, the ntm of these two parts mmt 
equal lbs luiuueud. 

ADDITIONAL ILLVSTRATIOIT. 

The trui» value of the above minueAd, via., 6354St^ nuj be expressed 
m the iollowiug manner, vti. : — 

We here have taken 1 from the 6 faiincfaed 
^ a thousand, which equals 10 in the next rigfatr 

2 J ji J baud eoluuut ; b> which if the ^vea 3 tens of 

« *3 I I thousands be added, we ebCaia 13 teas of 

"i 3 I i 9 i thousands, as here written. 1 is ahm ieiB«vcd 

J I -a J 5 I firoui the 5 thousands^ (consequently leavioff 

5 7^ A Ta o a *^Y "^ i'' ^^ place of tfaousamlA,) ajid aiidea 

ti> 4 t4 « 9 to Uu» 4 ilk the place of hundred*; hj which 

operation 1 4 hundred is obUuBed. 
TIm sum may thewfore be thus written^ via. : — 

Here, theu, each figure in the sab* 
trahend has directly mve it a number 
hiq^er than itself, irom which it may 
be subtrauUni, and the true xemiuii^ 
obtained. 

s^ch is the nature of the opentioB 

when, in subiractiuir, the lower fivwe 

is the lar^r. lu mo oivlittarv mods 

of opecaliU);, the lU bor ruwed is uut« it is true, taken iUrvctly from 'the mai 

mimumi jignre, 4s Iiere lepresented ; the sMuie effect is, however mo- 

duced by cArryui|{ 1 lo tiw next lower tiguiv, as the rule directs. ' 

1^ sciioiac should Im required u> prove his work. 

3. 4 

i From $9 4 tl 7 3 From 9!>7tf54:i-^l 
r Take7tJS39« 'Crike V liXS^ T ^fi 



I i ti 11 7 7 !^ ^ VV ^ -r 7^ i^^^ 
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Min. 
Subtr. 

Min. 

Subtr. 

Min. 
Subtr. 

Min. 
Subtr. 


1000000000 
99U99S999 

7. 
9634657942 
8 3 26547286 


9. 
100000000 
9 


11. 

065843125 
4286420S6 


13. 
J345678946 
J765432109 


mtl 33456789012 
■^ 9256784502 3 


m 





17. From 84762 take 49819. 

18. From 60666 take 59999. 

19. From lOOOOO take 99999. 

20. From 86429 take 19561. 

21. From 1146942 take 915641. 

22. From 877777 take 788888. 



Ifev' 



taki 



10. 23. A wu born to 1679. How old was he 

Alts. 98 jeara. 
16DOQ00 take 000000, and from the re 
and hav/ much will remain ? A 

has two flocks of eheep ; in the one there 



inder 



25. A 



^' 



[1 the other 499. What is the difference lu these flocks? 
Ans. 194. 
26. A man has in his possession property to the amount at 
« 15728, and he owes $7869. How mvitW v(i\ xem^us,. -o^^-* 
hands when his debts are paidl An*. *%n'?^- 

7. America waa discovered in \^Sfi.. "ftt** l^^Jl^* 
beea discovered iii 18461 ^^- ^ 
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Si8. A man, being asked )iow old he was when his eldest son 
was born, said that his own age was 79 years, and his son's 4Si 
years. What was liis age at the birih of his son 7 Ans, 37 year& 

tMI. The amount of A's debts was 92356, the amount of his 
property t507'2. How much liad he left after his debts were 
paid 1 Arts. fBdia 

flUI. A merchant bought a quantity of cloth for 9572, and 
sold it fur t5'26. Did he gain or lose ? and how much ? 

Ans, Lost $46. 

!)l. To what number must I add 576 to make the amount 
ITMM Ans. 1150. 

thi. Bought cotton to the value of $572806, and sold the 
aanie for $(100(127. How much did I gain I Ans. $27131. 

Xi. ]f the Hum of two numbers be 2793, and one of those 
numbers 1892, what is the other? Ans. 901. 

34. A merchant bought 742 yards of cloth, and sold all bat 
7 yards. How nuich did he sell ? Ans. 735 yards. 

35. A man paid $ 1 18*2 for a house, and sold the same for 
$1069. How much did he lose? Ans. $113. 

36. A farmer purchased a Hirm, for which, including the 
buildiug:4, he paid $t>7S2: the buildings were worth $2896. 
What was the value of the land f Ans. $3886. 

37. A person owed a uierchaiit $999> and paid him all but 
$179. How much did he pay him f Ans* $820. 



Sumsy requiring in their Solution the Application of both 

Addition and Subtraction. 

§ 17* t^. I have in my possession two notes against my 
neighbi>r B, one for ?560, und the other for $70. Now, sup- 
pose that he pays me $320 in cash, and $260 in goods, how 
much will he then owe me ? Ans. $50. 

39. There are ^lOOO in four ditlereut purses: in the first 
there are *96: in the second, $310 ; in the third, $205. How 
uiaiiy are there in the fourth ? Ans. $389. 

40. Four men agreed to contribute for a benevolent object, 
BA follows: the tirst, •1^34; the second. ."?50 : the third, $100; 
and the fourth, J^l.^l*. Three of them having p:iid, the sum 
amounted to •:^234. Which subscription was unpaid ? 

Ans. The third. 

41. A had 172 yards of cloth, of which he sold 57 to B, and I 
4t Dw many yards were letl ? -1/4.N". 7: J. 

laviujj !?;i9^'6, paid one debt of $ 1997, and another i 
»w many dollars had he letl ? Ans. $900. 

at hi.** death left v\u esVAte o^ %%t?'"i;'&. Xx^Vvx-g, >w^ 
•cii of his three i?ons ^VtiftVi*, \o >ci\* ^^wv^Wttt^ 
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$15(M) ; and the remaining part he left to his wife. What was 
the wife's portion ? Ans. $2976. 

44. A pers(Mi, commencing business, found that he had (790 
in money; in goods, $1260; he held also three notes of f 150 
each. After trading six years, he retired from business, and 
found that his property amounted to $6000. How much had 
he gained by trading t Ans. $3500. 

45. Bought four chests of tea, weighing 72, 79, 83, and 87 
pounds. From these, I sold to one man 46, to another 95, and 
to a third 113 pounds. How much tea had I remaining? 

Ans. 67 pounds. 

46. A man owed for his farm, $2100; for house furniture, 
$156; for a horse, $96; for a yoke of oxen, $120; for a flock 
of sheep, $86. In one year he sold from his farm grain to the 
value of $462, butter and cheese to the value of $156, stock 
to the amount of $320. How much did he owe at the end of 
the year? ^n^. $1620. 

47. A man received $7000 as a legacy ; he was previously 
worth $8560 ; he then commenced traveling, and in 7 years 
he spent $9673. How much was he then worth? 

Ans, $5687. 

48. A man, being asked how old he was, replied that he 
married at 21 years of age, and that in 19 years more he should 
have been married 60 years. How old was he ? Ans. 62 years. 

49. Bought 1000 pounds of coffee ; from this quantity I sold 
at one time 376 pounds, and at another 512 pounds. How 
much had I remaining? Ans. 112 pounds. 

50. A man bought two hogsheads of melasses, the one con- 
taining 65 gallons, and the other, 69 gallons ; from the two he 
sold 1 12 gdlbns. How much had he left ? ^ns.22 gallons. 

QUESTIONS.—- How does this rule compare with Addition? What are 
we taught in Subtraction 7 How many numoers are employed in this rule 1 
What are ther called 7 What is the object of the rule 7 Wnat name is riven 
to what is left after the operation 7 What is the rule for subtraction 7 What 
is to be done when the lower figure is the larger 7 When is I to be carried 7 
Do you ever have more than 1 to cany in subtraction 7 Ant. We do not. 
How do you prove the woik 7 How will you show that carrying 1, as directed, 
is equivalent to the 10 borrowed t 
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§ 18. The rule to which the scholar'^ ^UcoXxow ^'^x^«* 
be directed, is one by which a numbet \a \!icA»R.^ Sxo^ 
given numbers, which shall c€mta\n e\lVi«t o^ V>Rfi«fc ^''^ 
bers as many times as there are um\a in iYi^ QjCfc«!t\ ^^^i 
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repeating of one number as many times as there are unito ia 
the other. For example, let 8 and 4 be the numbers ; that is, 
let 8 be repeated 4 times. The result of these four repetitions 
of 8 is obviously 32. But 32 contains 8 four times, or 4 eight 
times ; or, in other words, 32 contains either number as many 
times as there are units in the other. The scholar must firal 
learn the following table. The sign X implies muUiplieaium. 

MULTIPUCATION TABLE. 



IX 1= 1 


2X 1= 2 


3X 1= 3 


4x 1= 4 


IX 2= 2 


2X 2= 4 


3X 2= 6 


4X 2= 8 


IX 3= 3 


2X 3= 6 


3x 3= 9 


4X 3 = 12 


IX 4= 4 


2X 4= 8 


3X 4 = 12 


4x 4 = 16 


IX 5= 6 


2X 5=10 


3x 5=15 


4X 5 = 20 


IX 6- 6 


2X 6=12 


3X 6=18 


4x 6 = 24 


1 X 7= 7 


2X 7=14 


3X 7 = 21 


4x 7 = 28 


IX 8- 8 


2X 8=16 


3x 8 = 24 


4X 8 = 32 


1X9 9 


2x 9=18 


3x 9 = 27 


4X 9 = 36 


1 X 10=10 


2X10 = 20 


3X10 = 30. 


4X 10 = 40 


1X11 = 11 


2X 11=22 


3X 11=33 


4x 11 = 44 


1 xri = i2 


2 X 12 = 24 


3X 12 = 36 


4x 12 = 48 



5 
5 



X 
X 



5X 
5X 



1 
2 
3 
4 
5 



6X 
6X 6 = 
5X 7 = 
5X8 = 
5X 9 = 
5x10 = 

5X11 = 
5X12 = 



5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



6X 
6X 
6X 
6X 
6X 
6X 
6X 
6X 

6X 
6X10 

6X11 
6X12 



1 
2 
3 
4 
5 

e 

7 
8 
9 



6 
12 
18 
24 
30 
36 
42 
48 
54 
60 

m 

72 



7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



X 
X 
X 
X 
X 
X 
X 
X 
X 



1 

2 
3 
4 
5 
6 
7 
8 
9 



xio 

Xll 
X12 



7 
14 
21 

28 

a5 

42 
49 
56 
63 
70 
77 
84 



8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X 
8X10 

8X11 
8X12 



1 
2 
3 
4 
5 
6 
7 
8 
9 



= 8 
= 16 
= 24 
= 32 

= 40 
= 48 
= 56 
= 64 
= 72 
= 80 
= 88 
= 96 



9X 
9X 
9X 
9X 
9X 
9X 
9X 
9X 

Q V 



1 = 


9 


10 X 1 


2 — 


18 


10 X 2 


3 = 


27 


10 X 3 


4 = 


36 


10 X 4 


5 — 


45 


10 X 5 


6~ 


54 


10 X 6 


7 = 


63 


10 X 7 


8 = 


72 


10 X 8 

^0X9 

1X10 

►Xll 
X12 



10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

no 



IX 1 = 

1 X 2 = 

IX 3 = 

IX 4 = 

IX 5 = 

IX 6 = 

1 X 7 = 

IX 8 = 

IX 9 = 

1 xio = 



11 12 X 1 = 



22 
33 
44 
55 
66 
77 
88 
99 
110 



= 120\UXV^ = 



12 

12 X 2 = 24 
12 X 3= 36 
12 X 4 = 48 
12 X 5= 60 
I2x 6= 72 
12 X 7= 84 
12 X 8 = 96 
12 X 9=108 
....12x10=120 

v;»\\^xv^=\\\ 
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^ 19« It kuB alxeadj been raid, that two nomlwn are required for the 
operation of multiplioation, viz., the mviHpUeandf or number to be mul- 
tiplied or repeated; and the multiplier, or number showing how many 
times the multiplicand is to be taJsen or repeated. The multiplier and 
multiplicand, wnen spoken of together, are called factors. The number 
obtained by the operation is called the froduei. A short illustration will 
•how this rule to be an abbreviation of addition. Suppose it be required 
to multiply 5 by 4. If the scholar turn to his table, he will find the 
product of these two numbers is 20. The same result is obtained if four 
5's be added together ; thus, 5-f5-f5-f5=20. 

It will, then, be perceived that if one of the two numbers which are to 
be multiplied together, be written down as many times as there are units 
in the other, and these several numbers be then added, we obtain the 
same result ais when these two numbers are multiplied together. Multi- 
plication is therefore a short method of performing addition. 

In multiplying, it is usual to make the smaller of the two given num- 
bers the multiplier. This, however, is not necessary, but merely conve- 
nient ; for the product of the two factors, 4 and 5, equals 5-{-5-|-5-f- 
5 = 20; that is, 5 Uken four times equals 20} or, 4 + 4 + 4+4 + 4»&20; 
that is, 4 taken five times equals 20« 



CASE I. 

^30* When the Multiplier does not exceed 12. 

iElttlC^ — Commence ett the right hand, and multiply each 
figure in the multiplicand by the multiplier, carrying and 
setting dawn as in the preceding rules. 

Ex. 1. Multiply 452 by 3. 

I first say, 3 times 2 are 6, which, being less than 

OPERATION. 10, I set down ; next, 3 times 5 are 15, which is 5 

4 5 2 units and 1 ten ; the units I set down, and carry the 

q ten ; thus, 3 times 4 are 12, and 1 to carry is 13; 

f I thus find the whole product to be 1356. This 

Prod 13 5 6 number must consequently contain the multiplicand 

3 times, and may be obtained by adding together 
three 452's, as in the margin. 
A K n '^^ same result is therefore obtained by multi- 

^ *> A plication as by addition, but more expeditiously. 

4 5 2 The operation is proved by dividing the product 

4 5 2 bytlie multiplier, which, if the work be correct, will 

-— ^« give the muUiplieand. The scholar is not, however, 

13 5 6 supposed yet to understand division, and will not b* 

required to prove his work' till more advanced. 

2. Multiply 6432 by 4. opibatiok. 

6432 
4 

25728 = Prod. 

3. Multiply 123456 by 6. Prod, "l*^^^-^ 

4. Mult^)ly 234567 by 8. P^"^^ Aan^6£e«^ 
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5. Multiply 345678 by 10. Prod. 3456780. 

6. Multiply 456789 by 12 Prod, 5481468. 

7. Multiply 729468 by 5. Prod. 3647340. 

8. Multiply 295105538 by 7. Prod. 2065738766. 

9. Multiply 4285637 by 9. Prod. 38570733. 

10. Multiply 462838 by 11. Prod. 5091218. 

11. Multiply 99887766 by 9. Prod. 898989894. 

12. Multiply 765987879 by 7. Prod. 5361915153. 

13. Multiply 9864579 by 8. Prod. 78916632. 

14. Multiply 7799886655 by 12. Prod. 93598639860. 

APPLICATION. 

15. Bought 72 yards of cloth for 3 dollars per yard. Wbal 
did it cost ? Ans. $216. 

16. Sold 137 sheep, at 5 dollars per head. How much did I 
receive? Ans. $685. 

17. Employed 196 men one week, for $8 per week. How 
much did I pay them all? Ans. $1568. 

18. How many miles will a man travel in 297 days, if he 
travel 12 miles a day ? Ans. 3564. 

19. If I take 11 steps in one minute, how many steps shall I 
take in 2 hours 56 minutes, or 176 minutes ? Ans. 1936 steps. 

20. If a horse trot 7 miles in one hour, how far will he trot 
in 76 hours ? Ans. 532 miles. 



CASE II. 
^31. When the Multiplier is a Composite Number 

Note. — A composite number is one which can be produced 
by the multiplication of two or more small numbers ; thus, 6 
and 3 are the component parts of 18, because 6 X ^ = 13* 

IftttlC* — Multiply first hy one of the component jpcurts of the 
multiplier, and this product by the other component part; the 
last product will be the one sought. 

Ex. 1. Multiply 4568 by 24. The component parts of 24 
are 6 and 4 ; therefore, 

4568 
6 



2 7 4 8 = 6 times the multiplicand. 
4 



109632=24 times t\ie to«\v:\^V\c,^tv^ 
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Ex. % Multiply 459684 by 36. 36 = 4 X ^ ; therefore, 

459684 
9 

4137156=:9 times the multiplicand. 
4 



16548624 = 36 times the multiplicand. 
It is immaterial m what order the componeiit parts are taken. 

3. Multiply 5634286 by 18. Prod, 101417148. 

4. Multiply 4327648 by 27. Prod. 116846496: 

5. Multiply 7295678 by 36. Prod. 268644408. 

6. Multiply 4639546 by 48. Prod 222698208. 

7. Multiply 3695475 by 42. Prod, 155209950. 

8. Multiply 54639578 by 60. Prod. 3278374680. 

9. Multiply 578016937 by 96. Prod 55489625952. 

10. Multiply 79875643 by 63. Prod, 5032165509. 

ikPPLICATION. 

11. Bought 75 tons of hay, at $15 per ton. What did the 
whole cost? Ans, $1125. 

12. How many hours are there in 76 days ? Ans, 1824. 

13. How many minutes are there in 49 hours 1 Ans. 2940. 

14. How many days are there in 21 years ? Ans. 7665. 

15. What cost 172 acres of land, at $36 per acre 1 

Ans. $6192. 

16. What will 876 pounds of coffee cost, at 28 cents per 
pound ? Ans. 24528 cents. 

CASE III. 

^ 33. When the Multiplier exceeds 1 2, and is not 

A Composite Number. 

It 18 hig^hly important that the scholar should obtain accurate views of 
the value of the product arisincr from the multiplication of any two num- 
bers. There will be no difficulty in this respect, when it is required to 
moltiplv unit figures only, or when a unit figure only is given as a multi- 
plier ; for then the product of each figure in the multiplicand will be of 
the same denomination as the figure itself. But when the two factors 
consist each of several figures, so that tens are to be multiplied by tens, 
and hundreds by hundreds, the scholar will not so readily comprehend 
the nature of the operation. He must, however, remember, that, when his 
multiplying figure is tens^ it will raise the value of the product of each 
figure in the multiplicand one degree; when it is hundreds, it will raise 
the value of eaich two degrees; and when \i^.o^laaxv^%^tKTtt ^«.^*»»^V~ 
Let the goholar carefully notice what \«>YieT« ftX&Vedi. \^ \feT\%'va /^^ 
liplier be multiplied into units in tbe motWi^Wcttikd^ ^!bA ^lodwR-N.'^^** 
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into lent, the prodoot it kutuhredM, If hundred* in the miiltiplier be svl- 
tiplied into units in the multiplicand, the product iMkuntareds; if into 
tens, tlie product it ikouaanris; and if into hundreds, the product is fou 
Iff thousawiSf &c. This explanation will enable the scholar to understeod 
the following rule, relative to writing down the several products. He 
will readily pereeive it to be nothing more or less than writing oniti 
under units, and tens under tens, &c. 

Iftttit* — Multiply each figure in the muUipUcand by each 
figure in the muUipUer separately ^ commencing with the right- 
h^d figure ofetuh, and set down the first figure of each product 
directly under the multiplying figure. After each figure in the 
multiplier has been taken, add together the several products; 
the amount will be the required product, 

Ex. 1. Multiply 342635 by 125. 

OPBRATIOir. 

342635 
125 



17 13 17 5 = Product of 5 units. 

6 8 5 2 7 = Product of 2 tens reroored 1 place to the left. 
342635 = Product of 1 hundred, 2 places to the left. 

42829375z= Product of 125. 



Ex. 2. Multiply 167498 by 231. 

OPERATIOlf. 

167498 
231 



16 7 4 9 8 = Product of 1 unit. 
5 2 4 9 4 z= Prod, of 3 tens removed 1 place to the left 
334996 = Prod, of 2 hundreds, 2 places to the left. 

38692038 = Prod, of 231. 

3. Multiply 36598674 by 432. Prod. 15810627168. 

4. Multiply 46354897816 by 56843. 

Prod, 2634951456554888. 
6. Multiply 378199886432 by 42395. 

Prod, 16033784185284640. 

6. Multiply 85698436946 by 46743. 

Prod. 4005802038166878. 

7. Multiply 6739542 by 346. Prorf. 2331881532. 

8. MultioW 72926495 by 4567. Prodf. 333055302665. 
» 764267 by 999. Prod. 89674502733. 

^1674 by 49684. Prod. 2303930251016. 
96^ by 7294. Prod. 61485779572. 

4951 by 888. Prod. 0^4^;)^^^. 




13. There are 69 pieces of clnth, containing each 1!2 yards, 
bw many yards are there in all 1 Ans. 7728. 

14. Suppose a man travel by steam 21900 miles in a year, 
how far will he travel in 67 years T Atts. 1467^0 miles. 

15. In a volume of 675 pages, each page containing 156 
lines, and each line 136 tetters, bow many letters T 

Ans. 14320800. 

16. How many hills are there in a field of corn, containing 
19 rows, with 06 hills in a row 1 Am. I4:J04. 

17. On the preceding aiipposilion, how many ears of corn 
ue there in the field, allowing the average to be 9 to a hill ? 
and how many kernels of corn, allowing 300 to an ear T 

Ans. 128736 ears of corn, and 38620800 kernels. 



C.4SE IV. 

§ 33. When there ahe Ciphers on the bight hand 

OF THE Multiplier, or Multiplicand, or both, 

3RulC. — Omit the ciphers, and multiply by the iignifcant 
Jigures (mly, and annci to the right haiid of the product as 
ntany ciplurs as were oiailled. 

Ex. 1. Multiply 2100 by 70. 

> Q I moltrpty the fit bj the 7 only, and thew 



147000 



2. Multiply 47600 by 150. Prod. 7140000. 

3. Multiply 9560 by 1200. jPnirf. 11472000. , 

4. Multiply 462000 by 190. Prod. 87780000. , 

5. Multiply 760 by 1000. Prod. 760000. ' 

CASE V, 

^ 34. When the Multiplier is ant number between 

11 and 19, inclusive. 

3XuIC. — Multiply by the right-hand figure only, and place 

the product under the multiplicand one place to the right ; then 

add it to the multiplicand. The sum will be the true product. 

^^Ex. I. Multiply 468 by 15. ^J 

^^^^^ 834 = Product oi 46B muUv^VveA. \>i &- ^^H 
^^^^K 7020 = Prodail of 4G8 mvA^^P^^v'^'^l ^^^^^| 
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Tiie reason of thic rule it plain. Were we to multiply in the ordinarj 
mode, the onlj difference would be, thai the number 2340 would stand 
abore 466, instead of below it. 

Ex. 2. Multiply 37464 by 17. 

FERFORHED. 

37464X7 
262248 

6 3 6 8 8 8 = Product. 

3. Multiply 65328 by 13. Procf. 849264. 

4. Multiply 23456789 by 14. Prod 328995046. 

5. Multiply 65432 by 15. Prod. 981460. 

6. Multiply 123456 by 16. Prod. 1975296. 

7. Multiply 437426 by 17. Procf. 7430242. 

8. Multiply 653842 by 18. Prod. 11769156. 

9. Multiply 603040 by 19. ProdL 11457760. 
10. Multiply 999999 by 11. Prod. 10999989. 



CASE VI. 

$ 9tl« When the Multiplier is either 21, 31, 41, 

51,61, 71, 81, OR 91. 

litllt« — Multiply hy the left'hand figure only, and plau 
tke product under the muUipUcand one place to the hft, 

Ex. 1. Multiply 634982 by 21. 

FBRJPOllMED. 

634982X2 
1 269964 = Product of 2 tens 1 place to the left. 

13334 6 2 2 = Product of 21. 

2. Multiply 9382716 by 31. Prodf. 290864196. 

3. Multiply 1234567 by 41. Prod. 50617247. 

4. Multiply 4364369 by 51. Pro^. 222582819. 

5. Multiply 6937845 by 61. Prod. 423208545. 

6. Multiply 364812 by 71. Pr(w/. 25901653. 

7. Multiply 482436 by 81. Prorf. 39077316. 

8. Multiply 2468 by 91. Prod. 224588. 

Note. — When, in either of the two preceding cases, ciphers intervene 
between the figures of the multiplier, the same mode of operation mmj bt 
opted, if care be taken to give each figure its true place. 

6456 by 105. 
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PERFORMED. 

6456X5 

3 22 8 = Product of the 5 placed two de- 

grees to the right. 

6 7 7 8 8 z= Product of 105. 

2. Multiply 37562 by 601. 

PBRTORMED. 

37562X6 
2 2 5 3 7 2 = Product of 6 hundred placed two de- 

grees to the left. 

2 2 5 7 4 7 6 2 = Product of 601, 

3. Multiply 695378 by 5001. ProdL 3477585378. 

4. Multiply 2579678 by 1007. Pro€?. 2597735746. 

APPLICATION. 

i. Bought 52 horses, at $75 each. What did they cost? 

Ans. $3900. 

2. What cost 84 tons of hay at $15 per ton? Ans. $1260. 

3. If a man can travel 43 miles in one day, how far can he 
travel in 60 days! Ans. 2580 miles. 

4. There are 144 square inches in one square foot. How 
many square inches are there in 67 square feet ? Ans, 9648. 

5. If there be 18 panes of glass in one window, how many 
are there in a house which has 56 such windows ? Ans. 1008. 

6. Bought 342 bales of linen, each containing 56 pieces of 
25 yards each. How many yards did I buy ? Ans. 478800. 

7. There is an orchard consisting of 126 rows of trees, and 
in each row there are 109 trees. How many apples are there 
in the orchard, allowing an average of 1007 on a tree? 

Ans. 13830138. 

8. A certain state contains 50 counties; each county, 35 
towns; each town, 300 houses, and each house, 8 persons. 
What is the population of the state ? Ans. 4200000. 



QUESTIONS. — What is the nature of Multiplicatioii 7 How many nam- 
bera are employed in the operation 7 What are they called, and what is pecu- 
liar to each T What is the number obtuned called ? Of what rule is Multipli- 
cation an abbreviation 7 Illustrate. What are the multiplicand and multiplier 
called when spoken of together ? What is Case 1. f What is the rule 7 Caae 
II. 7 The rule 7 What is a composite number 7 What are the component parts 
of a number 7 What is Case III . 7 What is the value of each figure in the product 
when you multiply by a unit Rzare only 7 Units multiplied by units give what 7 
Units by tens 7 Units by hundreds 7 When the multiplying iWrc is tens, what 
effect will it have on the value of the {>roduct of each figure m ttie multiplicand t 
md what will be the effect if the multiplying figure be hundredft % Ovt» ' 
illustration of tiie value of the product fiffureB. YfYv^X. \a \!kve t\s\a ^«k ^ 
What is Case 11^. 7 The rule f CweV^I TVieiuYel e*i»N\.\ 

D 
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SIMPLE DIVISION. 

§ 30* We now come to the reverse of the precedin 
There we had two factors given to find their product, 
we have given the product, or what corresponds to it, ai 
of the factors, and are required to obtain the other factoi 

Multiplication, as was shown, could be performed by ; 
ed additions ; Division may be performed by repeated s\ 
tions. Suppose it be required to ascertain how many t 
is contained in 12. It may be done by taking 4 from 
nothing remains, or till a number less than 4 remains. 

1 2 

. The operation shows three 4*s 

^ taken from 12. 4 is therefore ec 

in 12 three times. This is, ho¥ 
slow mode of operation. A mor 
ditious one must be sought; and, 
atory for it, the scholar is required 
the following table. 

The sign -f- implies divisio 



8 = 12—4. 
4 

4=12—4+4. 
4 



0=12—4+4 + 4. 



DIVISION TABLE. 



2h 


u2— 1 


3- 


■-3= 1 


4-r-4= 1 


5-~. 


4- 


r-2= 2 


6- 


^3= 2 


8-^-4= 2 


10-1-^ 


6- 


r-2— 3 


9- 


7-3— 3 


12-7-4= 3 


15-7-^ 


8- 


r2= 4 


12- 


^3= 4 


16-f.4— 4 


20^^ 


10- 


■-2= 6 


15- 


^3= 6 


20-1-4= 5 


25-7-^ 


12- 


r2= 6 


18- 


r3= 6 


24-7-4= 6 


30-7-^ 


14- 


r.2- 7 


21- 


7-3= 7 


28-^4= 7 


35-^,' 


16- 


r2= 8 


24- 


^3= 8 


32-^4= 8 


40 -7- i 


18- 


r2= 9 


27- 


r3= 9 


36-7-4= 9 


45-5-^ 


20- 


r2 — 10 


30- 


^3 = 10 


40-2-4 = 10 


50-7-^ 


22- 


r2 = ll 


33- 


7-3 = 11 


44-7-4 = 11 


^~i 


24- 


1-2 = 12 


36- 


r3 = 12 


48-1-4 — 12 


60 -7«^ 


6-; 


-6- 1 


7-- 


r7= 1 


8-^8= 1 


9-^9 


12-! 


r6= 2 


14- 


r7= 2 


16-^8= 2 


18^9 


18-- 


r6= 3 


21 -i 


r7= 3 


24-7-8= 3 


27-7-9 


24-; 


r6— 4 


28-; 


1-7= 4 


32.^8= 4 


36-7-9 


30 -i 


r^— 5 


35^ 


r7= 5 


40-7-8= 5 


45-7-9 


36-- 


r6= 6 


42-: 


1-7= 6 


48-1-8— 6 


54-7-9 


42-: 


r^=^ 7 


49-; 


1-7= 7 


56-7-8= 7 


63 -f. 9 


48-; 


r6= 8 


56H 


r7= 8 


64-7-8= 8 


72-7-9 


MH 


r6= 9 


63 -i 


r7= 9 


72-7-8— 9 


81-1-9 


-- • #8 --^ ' 


•»n^ 


r7 = 10 


80-V^ — 1^ 


, ^^^Q 




j^ 


-7=11 




\ s:iKs~' 






fc-i 


-7=12 


\\^^~ 
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10- 


rlO 


20 H 


rlO 


30- 


rlO 


40- 


rlO 


50 -H 


rlO 


60-; 


rlO 


70- 


rlO 


80-: 


rlO 


90-: 


rlO 


100- 


rlO 


110^ 


r-lO 


120- 


rlO 



1 


11 -T 


2 


22 -f 


3 


33-: 


4 


44-^ 


5 


55 -i 


6 


66 -i 


7 


77-: 


8 


88-: 


9 


99^ 


10 


110 -: 


11 


121 -: 


12 


It^-: 



11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 



1 


12-5 


2 


24-: 


3 


36-^ 


4 


48-: 


5 


60-: 


6 


72-: 


7 


84-: 


8 


96 -T 


9 


108 -: 


10 


120 4 


11 


132 -: 


12 


144 -: 



12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



^ QV* The scholar must now apply what he has learned from the pre- 
codinff table to diviHion on a more extensive scale. He will have noticed 
that, for each operation, two numbers are given ; viz., a number to be divided, 
which is called the dividend; and a naniber by which to divide, called the 
divisor. The number obtained is called the quotient; a word which sig- 
nifies hoto many; because this number always determines how many 
times the divisor is contained in the dividend. Afler the operation is per- 
formed, there is frequently a number left. This is called the remainder^ 
and is always less than the divisor. When the division is performed, if 
there be no remainder, the quotient multiplied by the divisor will always 
produce the dividend ; and if U;iere be a remainder, the dividend will be 
produced by multiplying as before, and adding the remainder to the prod- 
uct. Hence division is proved by multiplication. The scholar will readi- 
ly perceive that these two rules are the reverse of each other. 

The operations in division will be illustrated under two gen- 
eral heads; viz., Short Division, and Long Division. 



I. SHORT DIVISION. 

§SE8« When the divisor does not exceed 12, the process is 
abbreviated by keeping the computation in the mind, and wri- 
ting down only the quotient figures. 

^Ul0» — 1st Write down the dividend^ and place the divisor 
on the left, with a curve line draum between thm. 

2d. Take as many figures on the left of the dividend , as toili 
contain the divisor once or more, and write the figure expressing 
the number of times, directly under those divided. 

3d. If in dividing, there be a remainder^ imagine the next 
figure in the dividend to be placed on the right hand of it. 
This will form a new number, which may be divided as before. 
Continue the same process till ail tAc jig arts oj !>«. ^\mAK«>^ 
have been disposed of, and iKt number dbtavfted'«>^^^*' ^5***" 
tieiU required. 
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4th. If^ in taking any figure of the dividend^ the number pro- 
duced be not suficient to contain the divisor once, a cipher 
must be placed in the quotient, and an additionai figure of the 
dividend taken, 

Ex. 1. Divide 496 by 4. 

PERFORMED. ^ ^"^ ^7i 4 18 ID 4 oDoe, and pkce tlie 1 m di- 

4 ^ 1 Q R reeled by the rule. I next say, 4 is in 9 twice, 

/ ^ ^ and 1 remains ; 1 write down the 2 as directed, 

1 Q A — Onnt'iAfit *"d on the right band of the 1 1 place the 6, 

^ "^ *— Wruoueni. ^^ ^^ ^^^^ jg hMi^jy lmy^A\m in 16 

four times. This operation gives 124 as the number of times which 496 
contains 4. Now, tne scholar will readily perceive, that this is reversing 
a process of multiplication. If he multiply 124 by 4, he will obtain 16 
units, 8 tens, and 4 hundreds ; and these are precisely the numbers di- 
vided. But the 16 units are equal to 1 ten and 6 units ; the whole is, 
therefore, equal to 4 hundreds, 9 tens, and 6 imits ; or to 496. 

Divbion is therefore {^oved by multiplication. 

Ex. 2. Divide 1512 by 7. 

PBRVORMED. The uumbers here, as they are severally 

7^1512 divided, are 15, 1 1, and 42. If 216 be mnl- 

Lz tiplied by 1, it will produce the same nom- 

2 1 6=:auotient. ^"• 

3. Divide 5463 by 3. Quo. 1821. 

4. Divide 1256 by 2. Quo. 628. 

5. Divide 63548 by 4. Quo. 15887. 

6. Divide 256788 by 6. Quo. 32098, and 4 remains. 

7. Divide 65342167 by 4 and by 5, and add the quotients. 

Ans. 29403974, and 5 remains. 

8. Divide 735649 by 5 and by 7, and add the quotients. 

Ans. 252221, and 9 remains. 

9. Divide 456789 by 6 and by 8, and add the quotients 

Ans, 133229, and 8 remains. 

10. Divide 68890 by 7 and by 9, and add the quotients. 

Ans. 17495, and 7 remains. 

11. Divide 78901 by 8 and by 10, and add the quotients. 

Ans. 17752, and 6 remains. 

12. Pivide 89012 by 9 and by 11, and add the quotients. 

Ans. 17982, and 2 remains. 
la Divide 90123456 by 10 and 12, and add the quotients. 

Ans. 16522633, and 6 remains. 
14. Nine persons drew a i>rize of $198. What was each 
' Ans^ $22. 

for 30 cows. What was the average price? 

Ans. $25. 
lying leaves an esUle oS %^5^ \.o^ <^\v\VdTea. 
a one's share 1 Aa&. %^iS^^ 
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17. A man traveled 224 miJes in 7 days. What was his daily 
progress 1 Ans, 32 miles. 

18. If 12 ounces make a pound of silver, how many pounds 
are there in 2040 ounces? Ans. 170. 

19. How many times may 12 be subtracted from 14167 

Ans, 118. 

20. Four persons boarded at a public house till the bill of 
their board was $184. What was the average bill! Ans. 946. 

§ 39. When the divisor is more than 12, and is a composite 
number, the same mode of operation can be adopted. 

l&ttit 2d. — Divide first hy one of the component parts ^ and 
the quotient arising from this division^ hy the other. 

The only difficulty which will here present itself, will be to ascertain 
the true remainder. The scholar needfa only to remember, that, if a re- 
mainder occur afler Utae first division only, that is the true remainder. If 
after the second division only, the true remainder is obtained by multiply- 
ing this remainder by the first divisor. If there be a remainder afler each 
division, the true remainder is found by multiplying the last remainder by 
the first divisor, and adding the first remainder. 

Ex. 1. Divide 864 by 18. The component parts of 18 are 
6 and 3 ; therefore, 

6)864 

3 ) 1 4 4= quotient of 864 divided by 6. 

4 8 = quotient of 144 divided by 3. This is th^ 
true quotient of 864 -7- 18. 

Ex. 2. Divide 793 by 18. The component parts are 6 and 3. 

6) 793 

3)132 and 1 remains. 

4 4 and nothing remains. Therefore, (see remark 
under Rule 2d,) 1 is the whole remainder. 

Ex. 3. Divide 792 by 16. Component parts of 16 are 4 
and 4. 

4) 792 

4)198 and nothing remains. 

4 9 and 2 remains ; therefore, (see remark as 
above,) 4 X 2 =8, the true remainder. 

Ex. 4. Divide 162641 by 7^, TYie cons^Ts^RSBX tw 
and 8; therefore, 

D* 
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9) 162641 

8)18071 and 2 remainder. 

2 2 5 8 and 7 remainder. Therefoie, 7X9 
-|»2=the true remainder, viz., 65. 

5. Divide 2592 by 63. Quo. 41, and 9 remains. 

6. Divide 7776 by 108. Qw. 72. 

7. Divide 6750 by 15. Qiw. 450. 

8. Divide 437639 by 42. Quo. 10419, and 41 remains. 

9. Divide 738246 by 27. Qvo. 27342, and 12 remains. 

10. Divide 60400 by 25. Quo. 2416. 

11. Divide 45678 by 16. Quo, 2854, and 14 remains. 

12. Divide 4688 by 48. Quo, 97, and 32 remains. 

13. Divide 347628 by 84. Quo. 4138, and 36 remains. 



II. 'LONG DIVISION. 

^30. When the Divisor exceeds 12, and is not a 

Composite Number. 

iClttU* — Ist. Write down the dividend, and, drawing a 
curve line on the right and left of it, jplace the divisor on 
the left, 

2d Find how memy times the divisor is contained in the 
fewest fgvres that will contain it, taken from the left of the 
dividend; and place ihefgure expressing the number of times 
on the right of the dividend, as thefrst quotient figure, 

3d. Multipljf the divisor by this quoHcni figure, and place 
the product under the figures divided. 

4th. S^ibtrart, and to the remainder bring down the next 
figure of the dividend. 

5th. Divide again, and place the result as the second ^figure 
in the quotient. 

6th. Continue the proces.<i of muUiplying, subtracting, brimg* 
ing dotrny S^r., till all th4* figures have been divided. 

7th. If after all the fi<rures hxxve been divided, there he still 
a rrmaindrr^ place it as the numerator, and the divisor as the 
dmominntor of afrarfion^ on the right hand of the qvotiemi^ 

NoTK I. — \Vhonovrr a fi^wre has been placed on the rigbt of the re* 
aiaindor, and the nnmhor produced will not contain the drviwir, m «iphn 
■nniit b*» nlaoed in the quotient. 

NatkS. — If the romainder. AfVer imUnictmg.be greater iSiui the di- 

%«re w too small. If the number obtained by 
» the qn^tjent ft^^T^te, Vse ^ce^tet ^Obc^ \3Mb 
^nro is too Wge . 
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Ex. 1. Diride 15341 by 29. 



PKKFORMKD. 



29)15 341(529 
145 



84 
68 


261 
261 



000 



ExPLANATioif. — I, in the first place, 
notice that at least three figures are 
required to contain the divisor, and that 
in this number, 153, the divisor is con- 
tained 5 times. 5 is then mj first i|uo- 
tient figure. I then proceed to multiply 
and subtract as the rule directs, and obtain 
a remainder of 8. To this, 1 bring down 
the next figure of the dividend, and 
obtain 85. I proceed to divide, multiply, 
and subtract, as before, and obtain a quo- 
tient fiffure 2, and a remainder of 26. 
Again I brin^ down, divide, multiply, 
&e., and obtain the quotient figure, 9, and 
no remainder. 

NoTK 3. — It will be observed, that each fiffure in the quotient is ob- 
tained by four successive operations^ and that these operations uniformly 
succeed each other in the same order. In the first place, we are required 
to divide; in the second, to muiHply the divisor by the quotient figure ; 
in the third, to subtract the product of this multiplication from the Sgures 
divided; and, lastly, to the remainder thus obtained, to bring doum 
another figure of the dividend. 

Ex. 2. Divide 6283459 by 29. 

FERFORMEn. 

29)6283459(216671 = QuoiienL 

58 
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29 

193 
174 


194 
174 


205 
203 



29 
29 

00 



3. Divide 7461300 by 95. 

4. Divide 1893312 by 2076. 

5. Divide 455678 by 78. 

6. Divide 6495685 by 85. 

7. Divide 9424789962 by 978. 



Quo, 78540. 

Quo. 912. 

Quo, 5842, and 2 rem. 

€tua. 76419, and 70 n 
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a Divide 2686211248 by 296. Quo. 9075038. 

9. Divide 84764367 by 431. Quo. 196669, rem. 28. 

10. Divide 468a579 by 234. Quo, 20015, rem. 69. 

11. Divide 3579864 by 135. Quo. 26517, rem. 69. 

12. Divide 174S by 18. Quo. 97, and 2 rem. 

Note 4. — When the divisor it 10, 100, 1000, 10000, &C., point off 
Bf man^ figures from the ri?ht of tlie dividend, as there are ciphers is 
the divisor; the figures on the left of the point will be the quotient, and 
those on the right the remainder. 

Ex. 1. Divide 19375468 by 10000. Quo. 1937, rem. 546^ 

2. Divide 99885566 by 100000. Quo, 998, rem. 85566. 

3. Divide 47429 by 10. Quo. 4742, rem. 9. 

4. Divide 463581 by 100. Quo, 4635, rem. 81. 

5. Divide 618293 by 1000. Quo. 618, rem. 29a 

Note 5. — When the divisor consists of a number of figures wiA 
ciphers annexed, the ciphers may be cut off from the divisor, and n 
equal number of figures from the right of the dividend, and the remaindH 
of the dividend divided by the significant fibres of the divisor. Aftef 
the division, the figures cut off from the dividend are to be placed at the 
right of the remainder. 

Ex. 1. Divide 3G418235700 by 98700. 

Quo. 368979, rem. 8400. 

2. Divide 11579112 by 890000. Quo. 13, rem. 9112. 

3. Divide 8317642500 by 814600. Quo. 10210, rem. 576500. 



APPLICATION. 

1. If 246 men incur an expense of $175152, what is each 
man's share 1 Ans. J712. 

2. A gentleman led an estate of $65468 to 6 sods. What 
was each one's share? Ans. $10911]. 

3. Twelve men own a bridge, from which they annually re- 
ceive $2352 in toll. What is each man's share ? Ans. $196. 

4. Suppose 7776 peach-trees to be planted in 108 rows; 
how many trees are there in a row ? Ans. 72. 

5. If light comes from the sun to the earth in 8 minutes, 
how far does it travel in one minute, the distance being 
95000000 miles? Ans, 11875000 miles. 

6. If a man travel 9125 miles in a year, what is his average 
daily progress ? Ans, 25 miles. 

7. If a horse run 288 miles -in 36 hours, how far does he 
nw* ■ '«r ? ' Ans, 8 miles. 

iO yards of cloth, how many rolls of 75 yards 

Ans. 5839. 



S 
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APPLICATION OF THE PRECEDING BULES. 

1. A farmer sold 3 yoke of oxen, at $96 each ; 12 cows, at 
$24 each ; 83 sheep, at $3 a head ; 239 bushels of wheat, at 
$2 per bushel ; and distributed the avails equally among bu 7 
sons. What was each one's share ? Ans. $186if. 

2. A man, to whom was intrusted the settlement of an 
estate, found that the whole value of the estate was, $95688. 
There were five claims against the estate, viz., one of 
$8672 ; another, of $3421 ; a third, of $10637 ; a fourth, of 
$356 ; and a fidh, of $1673. After the payment of these sev- 
eral claims, the balance was to be divided equally among 9 
heirs. What was the share of each ? Ans, $7881. 

3. A farmer had 16 calves, worth $5 per head ; 45 sheep, 
worth $3 per head ; and 75 bushels of grain, worth $2 per 
bushel. He gave the whole for a horse, worth $136 ; a carriage, 
worth $195 ; and a harness, worth $63. Did he gain, or lose 1 
and how much ? Ans. Gained $29. 

4. A merchant received by boat, 9696 busliels of salt, and 
hired it carted 16 miles, at a dollar a load of 24 bushels. How 
much did the cartage cost ? Ans. $404. 

5. When the dividend is 290864196, and the quotient 
9382716, what is the divisor 1 Ans. 31. 

6. A man purchased a farm, for which he paid $18000. 
He sold 60 acres, for $50 an acre; and then the remainder 
stood him at $75 per acre. How much, land did he purchase % 

Ans. 260 acres. 

QUESTIONS. •— How does Division differ from Multiplication X How may 
multiplication be performed 1 How may division be peirormed X How many 
numbers are given in division X What are they, and what are they called X What 
is the number obtained by the o|>^^tion called X What does it signi^ ? What 
is the remainder? How does it always compare witii the divisor? How is 
division proved ? What is Short Division ? What is the rule for it ? What i» 
the rule when the divisor is more than 12, and a composite number ? How is 
the true remainder obtained, when we divide by the component parts of the 
divisor ? What is Lonff Division ? What is the rule ? How do you divide by 
10, 100, 1000, &c. ? When the divisor consists of a figure greater than 1, with 
ciphers annexed, how do you divide ? 



FEDERAL MONEY. 

'J 31. Federal Money is the currency of the United States 
Its denominations are mills, cents, dimes, dollars, and e«i%\fiA^ 
increasing, like simple numbers, in ^ te^SjcAdL \^\q^ ^^ ^ 
gented in the following taUe : -— 
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TABLE OF FEDERAL MONEY. 

10 mills {marked m.) make 1 cent, marked c. or ct 

10 cents ** 1 dime, ** d. 

10 dimes << 1 dollar, *' $ or dd. 

10 dollars " 1 eagle, ** E. 

The coins of the United States are of three kinds, viz., 
gold, silver, and copper corns. 



The gold coins are, 

The eagle, = $10. 
Half-eagle, = $5. 
duarter-eagle, = f 2J. 



The silver coins are, 

The dollar, = 100 cts. 
Half-dollar, =z 50 cts. 
duarter-doUar, = 25 cts. 
Dime, = 10 cts. 

• Half^ime, = 5 cts. 



The 6J cent and 12^ cent pieces, &.C., are not American 
coins. 

The copper coins are, the cent and the half-cent. Half- 
cents are seldom used. The gold and silver coins are not 
composed of pure metal, but are alloys, that is, compounds of 
these metals with the baser metals. The purity of a metal is 
expressed by the word carat ; which word is used to express a 
twenty-fourth part of a given quantity. If, for example, a quan- 
tity of gold be said to be 18 carats fine, the meaning is, that 18 
equal portions of the whole are gold, and 6 equal portions are 
of a less valuable metal. 

By recurring to the preceding table, it will be seen that the 
denominations of Federal Money may be added, subtracted, 
multiplied, and divided by the same rules as the simple num- 
bers, as they increase in the same ratio. The scholar should, 
however, remember that the dollar is the unit money ; and that 
dimes, cents, and mills ^ are decimals ; or tenths, hundredths, 
and thousandths of the dollar or unit denomination. 

It is, therefore, always important to know which of a number 
of figures is the dollar or unit figure. This is shown by the 
decimal point ( . ) or period, which always stands between the 
dollars and dimes; thus, 63.78, read, sixty-three dollars and 
seventy-eight cents. 

The first figure on the lefl of the point, is dollars, and the 
second, eagles. They are, however, called dollars indiscrimi- 
nately ; as, in the above number, the 6 is eagles, and the 3, 
dollars; but usually read, 63 dollars. Likewise, the 78 is 
usually read, 78 cents, instead of 7 dimes and 8 cents. Both 
methods express the same value. 

To reduce the higher denomma\\oii« lo live VoNvet^ it la 
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necessary to bear in mind, 1st. That cents are converted into 
mills by annexing one cipher ; thus, 8 cents = 80 mills. 
2d. That dollars may be changed into cents by annexing two 
ciphers ; thus/3 dollars = 300 cents ; and into mills by annex- 
ing three ciphers ; thus, $3 = 3000 mills. 3d. The reverse 
operation will convert mills into cents, and cents into dollars. 

Ex. 1. How many mills in 47 cents 1 

2. How many mills in 69 cents ? 

3. How many mills in 156 cents ? 

4. In 78 dollars, how many cents? 
How many mills? 

5. In 9637, how many cents ? 
How many mills ? 

6. In 450 mills, how many cents ? 

7. In 470 mills, how manji cents ? 

8. In 6700 mills, how many cents ? 

9. In 6700 mills, how many dollars ? 

10. Change 96 into cents. 11. Change 42 cents into mills. 
12. Change $95 into mills. 13. Change 460 mills into cents. 
14. 280(K) mills into dollars. 15. 439 mills into cents. 
16. 9876 mills into dollars. 

17. Reduce the following sums to mills, and find their 
amount, viz., 921, $31.64, 945.01, 90.90, and 9109. 

Ans. 207550 mills. 



Ans, 470. 
Ans. 690. 
Ans. 1560. 
Ans. 7800. 
Ans. 78000. 
Ans. 63700. 
Ans. 63700a 
An^. 45. 
Ans. 47. 
Ans. 670. 
Ans. 67. 
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ADDITION OF FEDERAL MONEY. 

§ 3ft • liUlt* — Set the numbers one under another, so that 
dollars shall stand under dollars, dimes under dimes j cents under 
cents, and mills under mills. Then add up the several columns 
as in Simple Addition, and place the decimal point, in the 
amount, directly under those in the numbers added. 

If the above rule be followed in writing down the several namben, 
the separating points will stand directly under each other. 

Ex. 1. What is the sum of 136 dollars 21 cents, 75 dollars 
13 cents, 7 dollars 78 cents, 66 dollars 19 cents, and 196 
dollars 72 cents ? Ans. 9482.0a 



PERFORMBD. 


136. 


21 


76. 


13 


7. 


78 


66. 


19 


196. 


.72 



94 8 2.03 Amount 

2. Add together 9432.73, 9297.38, 9172.66, and 9333.62. 

Amount, 91236.39. 
a What is the sum of 91.55, 90.72, 9340.89, $0.01, 
91460.99? Ans. 91804.16. 

4. What is the sum of 972.01, 91, 90.01, 90.10, 940.70, 
9560.88 1 Ans. 9674.70. 

5. What is the sum of 9101.01, 920.15, 942.89, 979.81, 
941.41, 951.51, 938.41? Ans. 9375.19. 

6. What is the sum of 916.64, 920.84, 9462.573, 929.923, 
956.32, 984.48 ? Ans. 9670.776. 

7. A farmer bought a cow, for 923.75 ; a yoke of oxen, for 
996.78; a horse, for 969.83; and a pig, for 91.625. What 
did they all cost him ? Ans. 9191.985. 

8. A grocer paid for a box of cheese, 937.21 ; for candles, 
98.32 ; K>r a cask of wine, 97.38 ; for a box of raisins, 93.625. 
What was th6 whole cost ? Ans. 956.535. 

9. Bought 5 gallons of mel asses, for 91.80 ; 3 pounds of 
A, for 91.125; 3 yards of broadcloth, for 99.82; 11 yards of 

ton ^" * * 91.83 ; 6 yards of linen, for 93.82. What was 

bill? ^ns. 918.395. 

lilding my house, 92169.72; for my barn, 
jutphouses, 91272.69; for digging my well, 
he amount oC my ex^uaea "X Ans . %\^n\ .^, 
>«s ibr a journey weie %a fo\\o>N^\ tox ^v^<^ 
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fare, $66.89; for meals, $18.50; for lodging, $6.58; for car- 
rying baggage, $2.57; for brushing boots, $1.36; for washing, 
$2,66. What is the amount ? Ans. $98.56. 

12. My hat coat me $4.75 ; my coat, $18.96 ; my pantaloons, 
$9.74 ; my vest, $5.^ ; and my boots, $6.54. What did the 
whole cost ? Ans. $45.81. 



SUBTRACTION OF FEDERAL MONEY. 

^ 33* S^ttlt* — * Pliice the numbers as in Simple Subtrao 
tian, and, after subtracting, place the separating point as 
directed in Addition of Federal Money. 

Ex. 1. From $463.42 take $390.99. Rem. $63.48. 

2. From $179,364 take $88,449. Rem. $90,915. 

3. From $125 take $9.09. Rem. $115.91. 

4. From $642.99 take $99.99. Rem. $543. 

5. From $127.01 take $41.10. Rem. $85.91. 

6. From $200 take $0.90. Rem. $199.10. 

7. From $2 take $0.05. Rem. $1.95. 

8. From $99 take $0.99. Rem. $98.01. 

9. I have $473, and my brother twice as much, wanting 90 
cents. How much has my brother ? Ans. $945.10. 

10. Having in my possession $1600, I paid $516.95 for a 
span of fine horses ; $156.55 for a carriage ; $221.19 for a gold 
watch, and spent $450.71 in traveling. How much hA I 
left ? Ans. $254.60. 

11. If a man has an income of $4500, and spends $2461.85. 
how much does he lay up 1 Ans. $2038.15. 

12. If (me man lays up $339.^ in a year, and another 
$299.99, how much does mie lay up more than the other ? 

Ans. $39.87. 

13. Bought a farm for $3946, and sold a part for $1426.82. 
What did the remaining part cost me T Ans. $2519.18. 



MULTIPUCATION OF FEDERAL MONEY. 

^34* ViVilt* --^ Multiply as in simple numbers. IPhe 
product will always be in the lowest denomination given, which 
may be reduced to -dollars, cents, and mills, by the precedv^^ 
rules. 

EjlL n^hatwiliaa yafd8QCaflaiccM0i««X%^^\; 

E 
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4.50 

3 Q The pren price being 450 centf, tbe 

whole price is 16200 cents, whidi e^uJi 

2 7.00 $162.00. 

1 35.0 
162.00 

2. What will 29 pairs of shoes cost, at 11.50 per pair t 

Ans. f 43.50. 

3. What will 35 pounds of heef cost, at 8 cents per nound t 

Ans. 92.80. 

4. Bought 280 reams of paper, at $2.35 per ream. What 
was the whole cost ? Ans. $658.00. 

5. What cost 600 pounds of lard, at 15 cents per pound ! 

Ans. $90.00. 

6. Bought 15 tons of hay, at $16.42 per ton. What was the 
whole cost 1 Ans. $246.3a 

7. What cost 349 acres of land, at $15.49 per acre ? 

Ans. $5406.01. 

8. Bought 18 yoke of oxen, for $72.50 per ydke. What was 
the whole cost ? Ans. $1305.00. 

9. Bought 32 pounds of hutter, at 20 cents per pound ; 45 : 
pounds of loaf sugar, at 18 cents per pound ; 56 pounds of co^ j 
fee, at 15 cents per pound; 26 pounds of tea, at $1.75 per I 
pound ; 21 cwt of raisins, at $6.75 per cwt. ; 42 barrels ^ i 
flour, at $7.50 per barrel ; and 29 pairs of boots, at $4.50 per 
pair. What did the whole cost me 1 Ans. $655.65. 



DIVISION OF FEDERAL MONEY. 

§ 3S, Division of Federal Money is employed whenefer 
the cost of a number of articles, as yards, pounds, d&c, is 
given, and the price of one required. 

Iftttlt* — Divide the cost hy the number of articles^ and 
voint off as many figures from the quotient, for cents and mUls, 
as there are in the given sum. If dollars only be given^ and 
ciphers are cuided to complete the division, these ciphers must be 
regarded as cents and mills. I 

^ pounds of butter cost $2.25, what is the value 

Aus. 90.25. . 
Kishels of wheat, for %^XS. "V^V^x ^^ ^•^^ yc««^ ^ 
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a Paid 975.00 for 500 lb. of butter. What was the price 

per pound ? Ans. $0.15. 

4. Paid $311.70 for 15 tons of hay. What was the price 
per ton ? Ans, $20.7a 

5. Paid 9658 for 280 reams of paper. What did I pay per 
ream ? Ans. 92.35. 

6. Paid 9505.44 for 144 lb. of tea. What was the price of 
one pound 1 Ans, 93.51. 

7. Paid 9375 for 50 firkins of butter. What was the price 
per firkin ? Ans. 97.50. , 

8. Paid 943.79 for 29 pairs of boots. What was the price 
per pair ? Ans. 91-5I. 

9. Paid 92.80 for 35 lb. of beef. What was the price per 
pound! ^715. .08. , 

APPLICATION OF THB PRECEDING RULES. 

1. A man dying, lefl an estate of 912000, which was divided 
equally among 7 children, after his wife had received her third. 
What was the portion of the wife, and what did each child 
receive ? Ans. 94000, wife's portion ; 

91142.857, each child's portion. 

2. A man, settling with his grocer, finds himself charged with 
15 lb. of tea, at 75 cts. per pound ; 42 pounds of brown sugar, 
at 11 cts. a pound; 3 barrels of flour, at 97.50 per barrel; 8 
gallons of lamp oil, at 91.25 per gallon; and 45 pounds of ham, 
at 15 cts. per pound. He is also credited 911.62. How much 
does he owe his grocer 1 Ans. 943.50. 

3. A man sells a horse, for 984 ; 5 cows, for 925 each ; and 
agrees to take 80 sheep in pay. How much do the sheep cost 
him per head 1 Ans. 92.61}. 

4. A person agrees to furnish a grocer with 56 bushels of 
rye, at 50 cts. a bushel, and to take his pay in coffee, at 15 cts. a 
pound. How many pounds of coffee will he receive ? 

Ans. 186|. 

5. If I pay 921311 for 844 acres of land, what do I pay per 
acre ? Ans. 925.25. 

6. Bought 350 yards of cloth, at 93.50 per yard. Of this I 
sold 200, at 95.00 per yard. How much money did I pay out 1 
how much did I receive ? how many yards had I lefl ? and 
how much did it cost me per yard ? Ans. I paid out 91225; 
I received 91000; 150 yards were left; and what remained 
cost me 91.50 per yard. 

7. A man sold his ikrm for 98456, and hb stock fo* " 
at the same time, he had on deposit m \^\^ \k^x^^^^ 
tbea pwrchmed a bouse in the city, font ^Ytt^ ^^ "^ 
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he also purchased a hone and carriage for 9393.53, end paid 
up his old debts to the amount of $1787. How much monej 
had he leA 1 Ans. 94864.44. 

8. Suppose the man in the preceding sum to haTe laid out 
the balance of his money in wagons, at 872 each ; and that 
he took these wagons to the south, and sold them for 997 each. 
How manj wagons would he have purchased, and how much 
ffained by the transaction, allowing his expenses to haTe been 
9397.837 Ana, He would have purchased OT wagoos, and 
had 940.44 left; and he would have gained 91377.17. 

9. On the first of January, a spendthrift was in possession of 
938(M).90 : after ^0 days, he had only $1680 remaining. How 
much had he spent during the whole time? and how much 
daily ? Ans. Whole sum, $2180.90 ; daily, $72,696. 

10. A man bought 20 pounds of coftee, for 15 cents a 
pound ; and 18 pounds of sugar, at 12 cts. a pound. He paid 
96 cents in cash, and tlie balance in butter at 20 cents a pound. I 
How much butter did it take ? Ans. 21 pounds. 

11. How much tea, worth 56 cents a pound, must be given 
(or 16 sacks of salt, worth $2.87 per sack ? 

Ans, 82 pounds. 



MERCHANTS' BILLS, &c. 

1. 
S* Dean 

Bought of J. James f 

12 tb. of Tea, at 75 cts. per pound, 9 

28 lb. of Sugar, at 11 cts. «< 

17 lb. of Lard, at 15 cts. 
9 lb. of Butter, at 21 cts. 

Required the amount of the bill. Ans^ 916.52 






2. 

Stttnud Bancroft 

Bought of Stephen Sau^eH, 

9 yd. of Broadcloth, at $4.50 per yard, 9 

6 yd. of Cotton Cloth, at 13 cts. " 

8 St* '-rt, at 7 cts. a stick, . 

P Dts. per dozen, 

A 9o per yd., ...•.•.»...... 1 

required. Am.%^n^ ^ 



a 

5, Doumer 

0^ ^ Bought of H, Mann^ 

16 pairs of Shoes, at 91^ per pair» 9 

21 yd. of Sheeting, at 17 cts. per yard, 

AnU. t27i»7 
Received payment, 

H. Momn. 

4. 

6. Gordon^ Esq. 

Bought of & Sanlwmj 

1 pair of Boots, at $4.50, 9 

3 pairs of Kid Slippers, at 75 cts. per pair, 

8 pairs of Brogans, at $1.25 per pair, 

6 pairs of Slippers, at 58 cts. per pair, 

Amt. $20.23 
Received payment, 

S» Sanbonu 

Norwich, July 30, 1841. 

5. 

J. Hazzletiney Esq.* 

Bought of Samuel Richards^ 

1 qr. of a hundred weight of Sugar, at $11 per cwt., $ . 

9 Eggs, at 24 cts. per dozen, 

7 bushels of Oats, at 25 cts. per bushel, 

56 lb. of Rice, at $4 per 100 pounds, 

5 gal. of Melasses, at 42 cts. per gal., 

Ana. $9.02 
Received payment, 

S. Richards. ' 

Hartford, Aug- 3, 1841. 

6. 

T^ios. Thornton, Esq. 

Bought of Jas. Eaton, 

36 lb. of Coffee, at 14 cts. per pound $ 

75 lb. of Sugar, at $9 per 100 pounds, 

42 lb. of Butter, at 22 cts. per pound, 

Received oMmenli ^ 

Habttord, Sdjt, 8» 1841. 
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7. 

Geo. Jameson, Esq. 

Bought of B^. Beadj 

130 bags of Coffee, each 96 lb., at 18 cte. per pound, • 

72 chests of Tea, at $54 per chest, 

32 bbl. Flour, at *7.50 per baryel, 

18 casks of Oa, each 84 gal., at $1.12} per gallon, . 

27 boxes of Raisins, at $2.25 per box, 

Ami. 97367.35 
Received payment, 

Bobi. Bead. 

Nbw Hatxk, OflC 8, 1841. 

8. 
James Grosvenor, Esq. 

Bought of Jacob Andrews^ 

5 bales of Sheeting, each 56 yds., at 15 cts. per yard, $ 

72 yd. of Broadcloth, at $3.75 per yard, 

67 yd. of Nankeen, at 27 cts. per yard, 

133 yd. of Ribbon, at 8 cts. per yard, 

8 pairs of Socks, at 36 cts. per pair, 

12 Cravats, at $1.16 each, 

15 yd. of Irish Linen, at 64 cts. per yard, 

Amt. $367.13 
Received payment^ 

Jacob Andrews. 

Boston, S^L 6, 1841. 

9. 

Joseph Dunham, Esq. 

Bought of Sam^l Chiom, 

18 lb. of Tea, at 56 cts. per pound, 9 

27 lb. of Coffee, at 14J cts. 
48 lb. of Su^ar, at ll| cts. 
21 lb. of Raisins, at 15 cts. 
31 lb. of Butter, at 21 eta. " 

19 lb. of Lard, at 13 cts. " 

Ami. $31,641 
Received payment, 

Sam^l Oshom. 
/hfg, 8, 1841. 
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10 b 

Joseph Bondy Esq. a. 

Bought ^uireo", Sawtettj 

3 boxes of Sugar, each 108 lb., at 12 c" '^^^^Sand, . 9 
3 hhd. of Melasses, each 63 gal., at - *^*'*g®- per gallon, 

5 chests of Tea, each 96 lb., at 84 Ci^ per pound, . . 

6 casks of Rice, each 280 lb., at 5 cts. per pound, . . 



Norwich, Dec. 21, 1841. 



JV. Newman, Esq, 



Ami. 9504.12 
Received paysient, 

Benj\ SawteU. 



11. 



Bought of Levi Barrows^ 

360 yd. of Cotton Cloth, at 14^ cts. per yard, .... 9 

320 yd. of Broadcloth, at 92.87 per yard, 

970 yd. of Ribbon, at 3 cts. per yard, 

16 rolls of Tape, each 21 yd., at 3 cts. per yard, . . 



Ami. 91009.78 
Received payment, 

Levi Barrows. 

New Haven, Oct, 18, 1841. 



QUESTIONS. — What is Federal Money? What are its denominations t 
How do they increase in value ? Repeat the table. What are the coins of the 
United States 1 What are the gold coins ? What are their values 7 What 
are the silver coins ? What are tneir values 1 Are the four-pence-half-penny 
and the nine-penn^ pieces American coin 7 What are the copper coins 7 
Are the gold and silver coins pure metal 1 What is their composition 7 By 
what word is the purity of a metal expressed 7 What does that word express? 
If a quantity of gold be said to be 18 carats fine, what is meant 7 Suppose it 
be said to m 22 carats fine, what is meant 7 How may the denominations of 
Federal Money be added 7 Which is the unit money 7 What are dimes, 
cents, and mills 7 How is the dollar or unit fij^ure always shown T How does 
tlie poriod always stand 7 What is the first ^ure on the left of the point ? 
The second 7 How are they usually read 7 How are the figures on the rk;fat 
of the point readi How are cents converted into mills? How are dolkirs 
converted into cents 7 What is the rule for the addition of Federal Money 1 
How is the decimal poiiit placed? What is the rule for the subtractioa of 
Federal Money 7 How is the point placed ? What is the rule fbr the 
multiplication of Federal Monev? How many figures are out off from the 
right of the product ? When is mvision of Federal Money employed ? What 
is the rule? How many figorea do you pmnt off' in the quotient? If dollars 
only are given, and ciphers are added, how are they to be regarded ? 
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\NCELING. 

each 

^ 36. Let 12 be {:^.Uplied by 4, tnd the product dirided 
by 4. 

12X4 = 48, and 48-^4=: 12; that is, the multiplier and 
diyisor being the same, the value of 12, the number operated 
upon, in not affected ; the multiplier and divisor may therefore 
be rejected. Let 12 be multiplied by 4, and the product divided 
by 2. The multiplier is twice as large as the divisor ; therefive 
12 X 2 = 24, the number required, for 12 X 4 = 48, and 
48-T-2 = 24. 

Again, let 16 be.multiplied by 9, and the product divided by 3. 
The multiplier, 0, is three times as large as the divisor, 3 ; there* 
fore 10 X « = 48, Ans. ; for 16 X 9 = 144, and 144 -^ 3 = 4a 

Hence wo see, that, in all arithmetical operations, it is imp(V- 
tant not only to know kow a question may be solved, but ho* 
it mny l)e done most erpeditiotisfy. 

The object of this rule is to acquaint the schcdar with a prin- 
ciple by which peculiar eipcdition is attained in the solution of 
such Hunis as involve in their operation both multiplication and 
division. This principle is founded on the following facts : 

First The value of any quotient depends on the nrtio^ or 
rrlativr size of the divisor and dividend; that is, if the dividend 
be throe times as large as the divisor, the value of the quotient 
is 3 ; and if it be four times as large, the value is 4, Slc, 

Second. If tw*o or more numbers are to be multiplied to- 
gether, and their product divided by any other number, the true 
rosuU is obtained by 6rst dividing one of these numbers by the 
dividing number, and then multiplying the quotient by the re> 
maining numl>er or numbers. Thus, if it be required to multi- 
ply S by 4, and to divide the product by 2, first divide S by 2, 
and multiply the quotient by 4 : thus, 8-7-2 = 4, and 4x4 
= 16. 

The advantage of this process will be more obvious if we take 
largo numbers. Suppose we wish to multiply 2SS by 16, and to 
divide the product by 144, The usual process would be thus: 

1 4 4 ) 4 6 8 ( 3 2, OaoUoiU 
432 

288 




i>S=rrodiic^ ^^^ 
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Bat by first dividingr, the t^peration is much abbreviated ; thus : 

Bj the usual method, 37 fig^ 

144)288(2 nres are required ; by theother, 

^ Q Q only 18. There is still another 

0, and 16x2 = 32. advantage. The scholar can 

see at a glance that 144 is 
contained in 288 twice ; and that twice 16 is 32 ; so that an 
operation which is long and protracted, is often reduced near- 
ly or quite to a mental operation. 

Third. When any large number is to be divided by the 
product of two or more smaller numbers, it may be divided by 
each number separately. This needs no explanation ; it is the 
same as dividing by the component parts of any number, instead 
of the number itself. 

Fourth. When the operation is of such a nature as to require 
the product of several numbers to be divided by the product of 
several other numbers, these numbers may be divided before 
multiplication, and their quotients used instead of the numbers 
themselves. For illustration, suppose the product of 36 and 
42 is to be divided by the product of 6 and 7. The usual mode 
of <^ration would be as follows, viz. : 

4 2 7 X 6=42, divisor; therefore, 

36 42)1512(3 6, the required 

12 6 Quotient. 



252 



126 252 

15 12, Dividend. ^^ 

But, by the preceding fourth principle, 36 -J- 6 = 6, and 42-7-7 
= 6, and 6x6 = 36, Ans, In this example, the divisors are, as 
it were, expunged or lost, since they divide without remainder. 
This will not, however, aJways be the case. It will frequently 
be necessary to assume some number, which will divide some 
two given numbers, without remainder, agreeably to a^rule soon 
to be given. 

But, for further illustration, suppose it be required to multi- 
ply the numbers 36, 12, 27, and 72 together, and to divide the 
product successively by 24, 18, and 48. Now, it is evidently 
desirable to arrange these numbers so that they may be con- 
veniently compared with each other. We will adopt the follow- 
ing mode: — We will place the numbers whose product is to 
form a dividend, above a horizontal line ; and those whose prod- 
uct is to form a divisor, below tlie same line, thus : 

36L 12. 87. TO« -I>CT\dfciiA. 
M. 18. 48«I>W\Mt. 
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Now, by the fourth and last principle laid down, I ean divide 96 | 
in the dividend, and 18 in the divisor, by 18, without a remain- j 
der, and obtain 2 in the dividend and 1 in the divisor ; thru, ! 

S. 12. 27. 72 . . . ^ 

-^ — '■ — '■ — . I can also divide 72 in the dividend, and 24 in 
24. 1. 48 ' 

the divisor, by 24, and obtain 3 in the dividend and 1 in the di- | 
visor, (it will be remembered that the diviscH-s stand below the ' 

2 12. 27. 3 . ' 

line,) thus, -^ — - ' - Again, I can divide 12 in the difi- ' 

dend, and 48 in the divisor, by 12, and obtain 1 in the divi- 

2. 1. 27. 3 
dend and 4 iii the divisor ; thus, ■ ' ' ' - Again, I can divide 

1. 1. 4 

2 in the dividend, and 4 in the divisor, by 2, and obtain 1 in tlie 

1. 1. 27. 3 
dividend and 2 in the divisor ; thus, ' \ ' It is now cvi- 

1. 1.3 

dent that the division can be carried no farther without reman- % 
der. The next step, therefore, b to divide the product of the I 
numbers remaining above the line by the product of those b^ I 
low it. The product of those above the line is 27 X 3 = 81; 
and of those below the line, 2 ; therefore, 81 -7- 2 = 40^, the 
number required. The same result would have been obtained [ 
by multiplying the numbers above the line, and dividing their 
product by the product of those below it, previous to canceling. * 
In the above example, as the numbers have been canceled, they | 
have been omitted, and a new statement made. This is by no ! 
means necessary. One statement is sufficient. 

It will be noticed that, in every instance, division is eflfected 
without a remainder. Such must always be the case. 

The following rule will be found a competent guide for the 
scholar in all operations of canceling. 

§ 37. l&ttit* — 1st Pl(zce all the numbers tohose product 
is to form a dividend, above a horizontal line; and all those 
whose product is to form a divisor, below the same Kne, 

2d. Notice whether there are ciphers both above and bthit 
the line ; if so, erase an equal number from ecuJi. side. 

3d. Notice whether the same number stands both ttbave and 
below the line ; if so, erase them both, 

4th. Notice again if any number on either side of the Kne 
will divide any number an the opposite side, without remainder ; 
if so, divide and erase the two numbers, retaining the quotient 
fiif • the side of the larger number, 

my two numbers, one on each side, can be divided 
.number, without a remainder; if so, divide them 
and retain only their quotients. Proceed x-ut^ 
yar as practicdbU ; then. 



6th. Multipli/ all the numbers remaining abooe the line for 
a dividcttil, and thute remaining below for a ilivisar. 

7th, Divide, and the quotiait will be the ftambcr required. 

Note I. — The canceled numbers in tbe fdllowing buidb are eraied ; 
thus, a. 

Ex. 2, Multiply 9 by i, and divide the product by 3, State- 
ment : — — '-. By art. 4th of the preceding rule, we reduce this 
3- 3, 

statement to — — '- No number is now left below the line, and 

a. 
3 and 4 only ue left abore it Then, 3 X 4 = 12, Am. (See 
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111 Die bi?low. 

3. Multiply 21 by 6, and divide theif product by 7. 

a. 

ment:— ^ — . Canceled: -^— . and tf X 3 — 18, j4ns 
Rule, art. 4th, also Note 2.) 

4. Multiply 16 by 9, and divide the product by 12. 



State- 
(See 



meat: 



la. 



Canceled : 



Statc- 
(Se« Rule, art. 5th.) — 



^. (see art. 4th,) and 4 X 3 = 13, Ans. (Nole2.) 

^6. Multiply 36 by 27, and divide the product by 9. Ans. 108. 
ft 6. Multiply 42 by 5, and divide the product by G. Ans. 35. 
~ Multiply 45 by 3, and divide the product by the product 
' t^S and 9. Statement : ~'^~r^- 



]W enured. Hence, - 
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8. Multiplj 63 by 24, and divide their product by the prod- ! 

uctof 18 and 12. i 

63. 24 * 

Statement : -^- (See art. 4th and 6th, Rule.) Ans. 7. 

9. Multiply 27 by 15, and divide their product by the pro(t ' 
act of 9 and 5. Ans, 9. 

10. Multiply 100 by 63, and divide their product by the ; 
product of 30 and 10. ^ft5. 21. i 

11. Divide the product of 8, 22, and 15, by the product of f 
11 and 3. ^im. 80. 

12. Divide the product of 14, 28, and 42, by the product of 
21 and 7. Ans. 112. 

13. Divide the product of 21, 15, and 39, by the product of 
3, 5, and 13. Ans. 63. 

14. Divide the product of 72, 6, and 10, by the product of 
12, 18, and 2. Ans. la 

15. Divide the product of 81, 42, and 56, by the product of I 
W, 7, and 8. Ans. I2a P 

16. Divide the product of 99, 45, 12, and 6, by the product I 

of 11, 9, and 36. Statement : ' — —^* Ans. 90. . 

17. Divide the product of 8, 16, 24, and 32, by 4, 8, ai^' 
48. ' Ans. 64. ' 

18. Divide the product of 10, 15, 20, and 25, by 5, 10, lo,) 
and 20. Ans. &. ' 

19. Divide the product of 100, 16, 24, and 36, by 60, 10,! 
and 16. Ans. 144 

20. Divide the product of 96, 18, 110, 5, and 43, by 50,87, 
11, and 28. ^it5. 9a 



Whenever the numbers to be canceled are large, the schohr 
will find much aid from the following Additional Kules : — 

1 . All even numbers are divisible by 2, without remainden 

2. To determine whether a number is divisible by 3, cast oi^ 
the 3's from the number to be divided ; if there be no remiii' 
der, the number is divisible by 3. 

Note. — The 3*8 are cast out in the following manner : — Commence ei 
the lefl, and add together the figures composin^r the number, and in evny 
instance reject the 3's whenever the amount obtained is more than tU 
number. As oflen as 3 is rejected, add the next figure to the remaiBiler. 
For example, let it be required to find whether the number l27Cb bei-i 
visible by 3. We commence, and add 1 to 2, and, as we obtain 3astk! 
result, we reiect^t. We then take 7, and from it reject two 3*s« and Irntt] 
X r > next add 5, the only remaining integral . fitfUfv, ad 

^ nlif which contains two 3's, and nothing remains. Wi 

9705 is divisible by ^, %ft\i wraiMed b^ ^rfbriiiiBC ^r 
1705-1-3 = 4235. I 



CUNCELING. 

3. Any number is divisible by 4, wUhoat remainder, wlien* 
ever the Iko right-hand figures are divisible by that numbei. 
Thas, we know that 10711^4 is divisible by 4, without remain- 
der, beaause 24, the two right-hand ligureH, ia so diiisible. 

4. All numbers of which the right-hand figure is either S 
or 0, are divisible by 5. 

I > G. No number is divisible by G, unless it be an even number, 

■Wtd contain an even number of 3'e. (Sec Rule, 3d.) 

^i 6. For 7, no convenient rule is known. 

^ V 7' "^o determine whether a number is divisible by 8, divide 
the two right-hand ligurea by 4, and compare the result with 
the figure immediately preceding the last two : if both are eveo 
numbers, or both odd numbers, the whole number is divisible 
by 8; otherwise, not. 

8. To determine whether a number is divisible by 9, cist 
out the 9'9, as directed to cast out the 3's. 

9. No number is divisible by 10, unless its right-hand fi^re 
be a cipher. 

10. If a number be divided into periods of two figures each, 
and the sum of these periods be obtained, the sum is divisible 
by II, if the number itself can be divided by that number. 
Every number consisting of 3 digits, the middle one of which 
is equal to the sura of the other two, is divisible by II, and the 
quotient is obtained by rejecting the middle figure. Thus, 363 
ie divisible by 11, and 33 is the quotient. 

Every number consisting of 3 digits, and divisible by 1], 
possesses the following properties ; — 

Titejirst figure, added to the number expressed by the frco 
last, is divisible by 11. 

The last figure, subtracted from the number expressed by the 
tteojirst. is divisible by II. 

The sum of the two extreme digits, diminishe.d by the middle 
one, is always divisible by II, being always 1! or If. 

The quotient is always easily known. Rub out the middle 
figure, and, if it be not equal to the sum of the other two 
figures, diminish tht Jirst by 1 ; and the first figure thus dimin- 
bhed, placed before the last figure, will be the true quotient. 



The following additional sums may now be solved by cancel- 
ing;— 

21. Divide the product of 99, 49, 15, 20, 33, 13. and 16. by 
77, 9, m, 4, 10, and ft. An*. \WJ.\- 

22. Divide the product of 164,8B, 4,^,%,■Mtti.^,'^*'*•■ 
44, 31, 13, an./ 0. A«».*>- 
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Sa Divide the product of 363, 116, and 42, by 343, 84, 
and 29. Ans. a 

24. Divide the product of 156, 484, and 19, by 78, 209, 
and 22. Ans. 4. 

25. Divide the product of 105, 117, and 51, by 17, 27, 
and G5. Ans. 21. 

26. If 6 horses eat 18 bushels of oats in one mcMith, how 
many bushels will 36 horses eat in the same time t 

Since 6 horses eat 18 bushels, 1 horse will eat one sixth part 
of 18 bushels, viz., 3 bushels ; and 36 horses will eat 36 times 
8 bushels, which b 108 bushels. We must both multii^y and 
divide, in solving this sum ; hence the principle of cancding 
may be applied. As we must divide by the 6 horses, we wiU 
place that number below the line, and the other two numbers 

above it, thus, — ■—* Now, if this statement be canceled, we 

6. 
obtain ^^^ ; and 18 X 6 = 108, Ans. 

We will not, however, anticipate, but will leave the practical 
application of the principle of canceling to a future section. 



QUESTIONS. — > What it the object of the rule for Cuieeliiisf ? What «« i 
may be solved by canceling 7 What it the first fact mentioned on wUch tbii » ' 
ciple is founded t Give the illottration. What is the second of these fkctet m, 
the illustration. What is another advantage T What is the third fact T Wbl ii > 
the fourth ? Give the illustration. What ia the first step of the mle for ctmfr - 
ing? What is the second?— the third?— the fourth?— •the fifth T— Ik' 
uxth ? — the last ? How are the canceled numbers maiked ? What ia the ifr 
awer re<^uired when all the numbers below the line are canceled, and oaljr m 
number is left above the line ? What is the answer when miune than one Ma- 
ber remains above the line ? What, when the numbers above the lin^ an il 
canceled, and one or more numbers remain below the line T What niunbai 
are divisible by 2 ? How can you determine whether a number ia diTmble hf 31 
How do you cast out the 3's from any number ? When is a number diTiailMlf 
4 ? What numbers are divisible by 6 7 — by 6 ? How can you detennuie iMt 
er a number is divisible by 8 or not? — by 9 7 What numbera are diviaibblf 
107 How can you determine when a number ia divisible by 11 1 WlMBt 
number consists of 3 digits, (that is, of 3 figpares,) the middle one of wUdi 
eoual to the sum of the other two, what is its quotient when divided by U' 
What is the first of the three properties belonging to every number eonaialuftf 
3 digits and divisible by 11 7 Wtiat is the second 7 — the third ? Howcaa K> 
determine the quotient of any number divisible by 11, when diirided fay ^ 
number 7 



\ 



COmODMO MUIIBBBS. ^ 



COMPOUND NUMBERS. 

§ 38* We have thus far been operating with numbers of the 
tame denomination, and increasing in the constant ratio of lOl 

There is, however, another class of numbers, composed of 
several denominations, increasing in no uniform ratio, and re- 
quiring to be separately denoted or expressed. These are called 
Compound Numbers. Under this head are included all those 
denominations employed to express measures of any definite 
kind; such as length, breadth, solidity, weight, time, mooey^ 
capacity, 6lc. 

§ 39. The following are the tables of these denominations. 
They require to be made very familiar, as they show hovl many 
units of each lower denomination are equal to a unit of the nexl 
higher denomination. 

I. ENGLISH MON£Y. 

The denominatioiu of English Money are poands, shillings, pence, and 
farthings. 

TABLE. 

4 farthings {marked qr.). . make 1 penny, marked d. 

12 pence " 1 shilling, .... «« s. 

20 shillings " 1 pound, «« £. 

II. TROY WEIGHT. 

By this weight the precious metals, such as ^Id and silver, also jewels 
and precious stones, are weighed. The following are the denominations : 

TABLK. 

24 grains (gr.) make 1 pennyweight, marked pwt 

20 pennyweights " 1 ounce, «« oz, 

12 ounces '< 1 pound, << lb. 

III. AVOIRDUPOIS WEIGHT. 

By this weight all coarse materials, such as hay and grain, and also the 
baser metals, such as copper, are weighed. 1 os. Av.s=437i gr. T^y. 

TABLE. 

16 drams (dr.) make 1 ounce, marked oz. 

16 ounces ** 1 pound, « lb. 

28 pounds " 1 quarter, ...» " ^. 

4 quarters . .• " 1 Ywm.. Nuev^V, . . '''' ^''^ 

20 hundred " \ Uwi, 



11 



tria 


la na. 




e. Fl. 




e. £. 




e. Fr. 
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IV. APOTHECARIES' WEIGHT. 

This weight is used by apothecaries and physicians in mixing and 
preparing medicines. 

TABLE. 

SM) grains (gr.) make 1 scruple, marked g. 

8 scruples ** 1 dram, " 5. 

6 drams ** 1 ounce, *' $. 

12 ounces ** 1 pound, ^* lb. 

V. CLOTH MEASURE. 
This is the measure used lor measuring all kinds of cloth. 

TABLE. 

%^ inches (in.) make 1 nail, marked 

4 nails ** 1 quarter yard, . 

4 quarters " 1 yard, 

3 quarters " 1 ell Flemish, . 

5 quarters ^' 1 el) Englii^, . 

6 quarters ** 1 e)l French, . 

VI. WINE MEASURE. 

This measare is used ibr measuring all liquors, with the exception ol 
milk, beer, and ale. The gallon contains 231 cubic inches. 

TABLE. 

4 gills (gi.) make 1 pint, marked pt 

2 pints " 1 quart, • ** qt. 

4 quarts » . . «« 1 gallon, *« gal. 

31^ gallons . " 1 barrel " bar. 

63 gallons " 1 hogshead, .... " hhd. 

2 hogsheads ** 1 pipe, " P. 

2 pipes " 1 tun, '* T. 

Vn. ALE OR BEER MEASURE. 

Ale, beer, and milk are measured by this measure. The gallon coo- 
tains 282 cubic inches. 

TABLE. 

2 pints (pt.) make 1 quart, marked qt 

4 quarts •< 1 gallon " gal, 

36 gallons «* 1 barrel^ " bar. 

54 gallons ........ " 1 hogshead, .... " bhd. 

yra. DRY MEASURE. 

This measure is used for measuring all kinds of grain, fhiit, salt, 
ooal, &c. 

TABLE. 

» (gi) . fMdce 1 pint, marked pt 

a ........ . ** 1 quart, ...... •* qt 

*^ ....*... v peCK^ • • % •. V V • OK. 

^». . . , " 1 biisheX, ...... **^ W 

^e/« " 1 cVxfddToa^. .... "* ^^ 
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IX. LONG MEASURE. 



The following denonunatioiis and aiunbera are used ibr measuring dis- 
tonee. 

TABLE. 

3 barley-corns (b. c.) . make 1 inch, marked in. 

12 inches " 1 foot, " ft. 

3 feet " 1 yard, " yd. 

5i yards, or 16^ feet . " 1 rod, " rd. 

40 rods " 1 furlong, .... " fur. 

8 furlongs " 1 mile, " m. 

3 miles " 1 league, " L. 

60 geographic, or (tdj- statute miles, make 1 degree on the earth's 
surface. 360 degrees make the earth's circumference. 

X. LAND OR SQUARE MEASURE. 



144 square inches(sq. 

9 square feet . . , 

30^ square yards 

40 square rods . 

4 square roods 

640 square acres . 



square mile. 



Land is usually measured by Gunter's chain, which is 4 rods, or 66 
feet, in length. The whole chain is divided into 100 equal parts, called 
Unks, The link is therefore r^ part of the rod, and is "7-^^ inches in 
length. 80 chains, or 320 ro£, make 1 mile in length. 1 square chain 
makes 16 squaie rods, and 10 square chains make 1 acre. 

XI. SOLID MEASURE. 

This measure is employed in measuring substances which have three 
dimensions, viz.^ length, breadth, and thickness. Timber, stone, &c., 
are among these substances. 

TABLE. 

1728 solid inches . . make 1 solid foot, . . marked s. ft. 

27 solid feet " 1 solid yard, . . " s. yd, 

40 feet of round, or 50 > ^^ j ^^^ ^^ rp 
feet of hewn timber, } ....... 

128 solid feet " 1 cord, " C. 

A pile of wood, 8 feet long, 4 feet wide, and 4 feet high, con- 
tains just one cord, since 8X4X4 = 128, 

XII. CIRCULAR MOTION, 

TABLE. 

60 seconds (").,..,. make 1 minute, ....... ..tmstV^A v 

60 minutes (') " \ decrtee, ''^^^ 

30 degrees , . , " 1 eig^a, , .. ^ * - * • ''\^ ^ 

i2 signs, or 360^ .... " 1 c\Tc\e 
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XIII. TIME. 

TABLE. 

60 seconds (sec.) make 1 minute, marked m. 

60 minutes " 1 hour, " h. 

d4 hours •• 1 day, " A 

7 days '* I week, " w. 

4 weeks " 1 month, ...... ** m. 

13 months, 1 day, and 



C hrs., or 365 days > «* 1 common year, • . " yr. 
and 6 hours, / 

TABLE OF PARTICULARS. 

12 particular things . . make 1 dozen, marked doz. 

1*2 dozen • " 1 gross. 

12 gross ** 1 great gross. 

20 things " 1 score. 

24 sheets " 1 quire of paper. 

20 quires " 1 ream. 

112 pounds " 1 quintal offish. 



REDUCTION OF COMPOUND NUMBERS. 

^ 4:0* The scholar is now requested to turn hack to the 
table of English Money, and from it answer the following 
questions : — How many farthings make a penny 1 How many 
make 2 pennies? How many make 4? How many make 6? 
How many make 7? How many make 8? How many 91 
How many 10? How many 11? How many pence make 1 
shilling? How many make 2 shillings? How many make 3? 
4? 5? 6? 7? 8? 9? 10? 11? 12? How many shillings make 
1 pound? How many make 2? 3? 4? 5? &c. Which is 
worth most, 1 penny or 4 farthings? 2 pence or 8 farthings? 
Which is worth most, 1 shilling or 12 pence ? 2 shillings or 24 
pence ? 1 pound or 20 shillings ? 2 pounds or 40 shillings 1 If 
these expressions are equal in value, in what do they differ? 
Ans. They arc different expressions for the same value. In 
what, then, does Reduction consist? Ans, In chan^ng num- 
bers from one denomination to another without altering the 
Talue. Reduce 6 pence to farthings. By what do you multi- 
p)/ the 67 .^JM.. By 4. And why? Because 4 farthings 
Hke G0B8equeTi\\y, xVicxe xcvw^ \>^ Veomr ^vmok 
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as many farthings as pence. Reduce 4 shillings to poice. 
How do you reduce shillings to pence ? Reduce 3 pounds to 
shillings. How do you reduce pounds to shillings ? In these 
last examples, were high denominations brought into low, or low 
into high ? Ans, High denominations were brought into low. 
How was it effected? Ans. By multiplication. Reduce 12 
farthings to pence. By what do you divide? Ans. By 4. 
Why? Because 4 farthings make one penny. Reduce 36 
pence to shillings. By what do you divide? Reduce 40 shil- 
lings to pounds. By what do you divide? What change is 
here made in the denomination ? Ans. Low denominations are 
brought into high. How, then, are low denominations brought 
into high? Ans. By Division. After a careful examination 
of the preceding questions and remarks, the scholar will readily 
perceive the appropriateness of the following definition : — 

Reduction is an operation by which a niunher expressing the 
value of a quantity in one denomination is changed to another 
number, expressing the same value in a different denomination. 

But it has already been shown, that high denominations are 
brought into low by Multiplication, and that low denominations 
are brought into high by Division. The scholar, therefore, 
needs only the rules by which to guide his operation. 

§ 41 • When a higher Denomination is to be 

reduced to a lower. 

IS^UU 1st. — Multiply the higher denomination by that num» 
ber which it takes of the lower denomination to make one of 
the higher y remembering to add to the product whatever may be 
given of this lower denomination, Jf it be required to reduce 
the quantity still lower, multiply the number already obtained 
by the number required to reduce it to the next lower denomina* 
Hon, adding to the product the given number of that dcnominor 
tion, if any. Continue the same operation till you come to the 
required denomination. 

§ 42« When a lower Denomination is to be 

BROUGHT to A HIGHER. 

IS^Ul^ 2d. — Divide the lower denomination by that number 
which is required of that denomination to make one of the next 
higher. The quotient obtained will be of the higher denomina- 
tion ; and, if there be any remainder, it will be of the same, dfc- 
nomination as the number divided. Dimde the quotVt.'nt o^cKf* 
(if it be not already reduced to as Idgh a denondiuituia oa "spr 
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Hcabie,) by the same general principk ; and eoniinue S0 to d9, 
tin yoH have reached the highest denomination of which the 
gitfen quantity is susceptible. 

Ex. 1. Reduce 6<£. 17 s. 9d. 3qr. to farthings. 

PERFORMED. 

6. 17. 9. a. 

Multiply by 20 

12 = shillings in 6 pounds. 
17 = given shillings added. 

13 7 = whole number of shillings* 
Multiply by 1 2 

16 4 4:= pence in 137 shiUings. 
9 = given pence added. 

16 5 3= whole number of pence. 
Multiply by 4 

6 6 12 = farthings in 1653 pence. 
3=: given farthings added. 

6 6 15 = whole number of farthings. 

Each pound is of the value of 20 shillings; therefore, 6iC. = 120s., and 
G£. and 17 8. = 137s. Each shilling is of the same value as 12 pence; 
therefore, 137 s. = 1644 d., and 1644 d. + 9 d. = 1653d. Each penn7=r4 
farthings; therefore, 1653 d. = 6612 qr., and 6612qr. -|-3qr.=G6l5qr. 

The scholar will notice tliat each denomination below the pounds has 
been added by a separate process. This is not necessary ; it may be added 
mentally, as in the followmg example : 

2. Reduce 18 .£. 13 s. 11 d. 2 qr. to farthings. 

PERFORMED. 

18.£. 13s. lid. 2qr. 
20 

3 7 3 = shillings in 18^. 13 s.; the 13 s. being 
1 2 added mentally. 



4 4 8 7 = pence in 373 s. 11 d. ; the 11 d. being 
4 also added mentally. 



17 9 5 = farthings in 4487 d. 2 qr. ; the 2 qr. add- 

ed as before. 

In the above example, to the product of 18 multiplied by 20, 1 add 13 ^ 
that is, I add 3 to the units, and 1 to the tens. And, when I multiply by 
12, 1 say, 12 times 3 shillings are 36 pence ; and the 11 given pence added, 
make 47 pence. I proceed in the same manner in reducing pence to 
farthings. 

The preceding examples will serve to illustrate Rule 1st. An illnstra* 
tion or two will aln be given of Rule <id^ thai i^^ oC WvQ.^\ii^\ftNi ^eitf»Dc» 
^Miioas into Mrlk, 



3. Redoce 17950 farthingv to poonds, ahiUiDgs, pence, and 
farthings. 

PXRFOBMSD. 

4) 17950 

1 2 ) 448 7 —2 qr. = 4487 d. 2 qr. obtained by first diyision. 

2 ) 378<— 11 d. = 373 s. 11 d. obtained by dividing by 12. 

18 — 13 s. ^18 pounds, obtained by dividing by 20, 

and 13 s. remain. 

Since 4 farthings make 1 penny, it is evident that there are as many 
pence in 17%0 qr. as there are 4^ contained in it. The same reasoning 
may be applied to the other divisors. 

It will be observed that, in this last example, we have reversed what 
was done in the second example. We there had the same value given, 
which we have here, but were required to change it from a higher to a 
lower denomination, instead of from a lower to a higher, as in the hust 
example. 

4. Reduce 44447 farthings to pence, shillings, and pounds. 

4) 44447 

1 2 ) mil — 3 qr. remam. 

20)925 — 11 pence remain. 

4 6 — 5 shillings remain. 
The Ans., therefore, is 46;^. 5 s. 11 d. 3qr. 

5. Reduce 22685 qr. to pounds, &c. 

PKRPORMED. 

4) 22685 

12)5671 — Iqr. remains. 

20)472 — 7 pence remain. 

2 3 — 12 s. remain. 
The Ans. is 23^. 12 s. 7 d. 1 qr. 

6. Reduce 7195 pence to pounds, d^c. 

The scholar will observe that the given number is already pence. 

PXBFORMKD. 

12) 7195 

2 )£99— 7d. remain. 

2 9 — 19 s. remain. 
The Ans., then, is 29 jf. 19 s. 7 d. 

NoTK.— The scholar must iSnt coniideT v^ethei libA «^w>q^?s ^^^'^ 
is to be broiylit &om a higher denomtnali<m to %\jm%T) Qft ^^«w^ ^ x^-SlL. 
deaominMioa to a haghst. When this IS delMak%»ii^\c^^D>»s^ ^^^^"^ ^'^ 
eoneapoikdittg rah^ .^ .;..'.-. . 
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AFPUCATION OF TABLE I.-— ENGLISH XOZnET. 

7. Reduce 23 <£. 12 s. 7 d. 1 qr. to farthings. Ans. 29G65 qr 

N. B. 23 iC. 128. 7d. 1 qr.=>: 22685 qr. So, in all operations of men 
reductioD, the quantity given equals in value the quantity dbtmiaed. 

8. Reduce 71 j^. 13 s. 2 d. 3 qr. to farthings. Ans. 66795 qr. 

9. Reduce 299924 qr. to pounds, shillings, &c. 

Ans,^\^£, 88. 5 d 

10. Reduce 68795 qr. to pounds, shillings, &c. 

Ans.l\£, 13s. 2d. 3qr. 

11. Reduce 46£. 5 s. 11 d. 3qr. to farthings. Ans. A4Ail. 

12. Reduce 29 <£. 19 s. 7 d. to pence and farthings. 

^915. 7195 d.; 28780 qr. 

13. Reduce 5974681369 qr. to pounds, dz^c. 

Ans. 6223626 .£. 8 s. 6 d. 1 qr. 

14. Reduce 7195 pence to pounds, &c. Ans. 29 £. 19 s. 7 d. 

15. Reduce 40320 half-pence to pounds. Ans, 84 £, 

16. Reduce 125 «£. 19s. lid. 3 qr. to farthings. 

Ans. 120959 qr. 

17. Reduce 475 dollars, at 6 shillings each, to pence. 

Ans. 34200 pence. 

18. Reduce312;f. 8 s. 5d. tohall^pence. 

Ans, 149962 half^pence. 

19. Reduce 121 pistoles, at 22 shillings each, to pence and 
farthings. Ans. 31944 d. ; 127776 qr. 

20. Reduce 34200 pence to dollars, at 6 shillings each. 

Ans. 475 dc^lars. 

21. Reduce 359548 qr. to pistoles, at 22 shillings each. 

^915. 340 pistoles, 10 s. 7 d. 

22. Reduce 740 dollars, at 8 shillings each, to pence. 

Ans. 71040 pence. 

23. Reduce 79 £. to pence and half^pence. 

Ans. 18960 d. ; 37920 half-pence 

APPLICATION OP TABLE II. TROY WEIGHT. 

Ex. 1. Reduce231h. 9oz. 6pwt. 22gr. to grains. 

PJERFORMXD. 

2 3. 9. 6. 2 2- 

1 2 oz. = 1 lb. 

2 8 5 = ounces in 23 lb. 9 oz. 
2 pwt. = 1 oz. 

5 7 6 = pwt. in 285 oz. and 6pwt. 
2 4 gr. = 1 pwt. 



32846 
1412 



A 3 6 9 6 6=: grams m S^M^niX. «xi^*vi£t ^« 
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3. Redace 8578 grains to poondfl, dte. 

PERFORMED. 

24) 8578 

2 0) 357 — 10 gr. remain. 

1 2)1 7 — I7pwt remain. 

1 — 5oz. remain. 

Ans. 1 lb. 5oz. 17pwt 10 gr. 

3. Reduce 021b. 7oz. 14pwt. 18 gr. to grains. 

Atis. •Iu0b34 gr. 

4. Reduce 360834 grains to pounds. 

Ans, &21b. 7oz. 14pwt 18 gr. 

5. Reduce 1 lb. 11 oz. 19pwt. 23 gr. to grains. 

Ans. 11519gr. 

6. Reduce 11519 gndns to pounds, 6lc, 

Ans. lib. 11 oz. 19pwt. 23 gr. 



APPLICATION OF TABLE HI. AVOIRDUPOIS WKIOHT. 

Ex. 1. Reduce 4 cwt. 3qr. 261b. 10 oz. 12 dr. to drams. 



rERFORMED. 



4. 3. 26. 10. 12. 

4 Multiply by 4, because 
TT 4 quarters =1 cwt. 

28 Multiply by 28, because 
I ,. Q 28 pounds = 1 qr. 

38 

558 
1 6 Multiply by 16, because 
16 oz. = 1 lb. 



3358 
558 

8938 

1 6 Multiply by 16 again, 
because 16 dr. = 1 oz. 



53640 
8938 

143020 



THE SAME, RETERiS9. 

16 )14302 

1 6 )_893 8— 12 dr. rem 
28)^58— 10 oz. " 
4)19— 26 lb. " 

Ans. 4 cwt 3qr. 261b. 
10 oz. 12 dr. 



52. Reduce 7 cwt. 3qr. 191b. to ounces. Ans. 14192 ounces. 

3. Reduce 14192 ounces to pounds, quarters, d&c. 

Ans. 7cwt 3qr. 191b. 

4. Reduce 20548 ounces to pounds, f^uuVet^^ (i««.. 

& iledoee 480 drams to poandi, <M. Am.Vw^^ 
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6. Reduce 12 tons to ounces. Ans, 430060 oz. 

7. Reduce 430080 ounces to tons. Ans. 12 tons. ^ 

APPLICATION OF TABLE IV. APOTHECARIES* WEIGHT. 

Ex. 1. Reduce 8Ib. 8 g. 5 3. 2 3. 12 gr. to grains. 

Ans. 50272, 

2. Reduce 27 lb. 9 S- 6 5. 2 3. to scruples. | 

Ans. 8012 scruples. 

3. Reduce 477816 grains to pounds, &c. 

Ans. 82 lb. 11 $. 3 5. 1 3. 16gr. 

4. Reduce 6 fly. 7 S. 6 5. 13. 12 gr. to grains. 

Ans. 38312 grains. 

5. Reduce 6348 scruples to pounds. Ans* 22 &. 4 3. 

6. Reduce 480 drams to pounds. Ans. 5S>. 

7. Reduce 1 lb. 1 §• 1 3. 1 3. 1 gr. to grains. 

Ans. 6321 grains. 

APPLICATION OF TABLE V. CLOTH MEASURE* 

Ex. 1. Reduce 30 yd. 3qr. 3 na. to nails. Ans. 495 na- 

2. Reduce 450 e. E. 3qr. 2na. to nails. Ans. 9014 nails. ' 

3. Reduce 678 ells Flemish to nails. Ans. 8136 nails. 

4. Reduce 8136 nails to ells Flemish. Ans. 678 ells. 

5. Reduce 9014 nails to ells English. 

Ans. 450 e. E. 3qr. 2 na. 

6. Reduce 12 ells French, 5 qr. 3 na. to nails. Ans. 31 1 nails. 

7. Reduce 622 nails to ells French. Ans. 25 ells, 5 qr. 2 na. 

APP|.ICATI0N OF TABLE YI. WINE MEASURE. 

Ex. 1. Reduce 3 hhd. 42 gal. 2 qt. 1 pt. to pints. 

Ans. 1853 pints. 

2. Reduce 6 pipes, 1 hogshead, and 1 gill, to gills. 

Ans. 26209 giUs. 

3. Reduce 30000 gills to pipes. Ans. 7 pipes, 55 gal. 2 qt 

4. Reduce 20 tuns to gills. Ans. 161280 gills. 

5. Reduce 5 hhd. 56 gal. 2 qt. to pints. Ans. 2972 pints. 

6. Reduce 16 barrels 21 gal. to quarts. Aiu. 2100. 

APPLICATION OF TABLE YII. ALE OR BEER MEASURE. 

1. Reduce 4 hhd. 45 gal. 3 qt. to pints. Ans, 2094. 

2. Reduce 47 barrels of beer to pints. Ans. 13536 pints. 

3. Reduce 13672 pt. to barrels, d&c Ans. 47 bar. 17 gal. 

4. Reduce 451 bar. 7 gal. to quarts. Ans. 64972 quuts. 

5. Reduce 21 hhd. to quarts. Ans. 4536 qaartk 
I Reduce 0602 pints to hogsheads. 
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APPLICATION OF TABLE Till. DST MEASURE. 

Ex. 1. Reduce 6 ch. 9 bu. 3 pk. to giiis. Ans. 57792 gills. 

2. Reduce 87762 gilis to chddrons. 

Ans, 9 ch. 18 bu. 3 pk. 2 qt. 2 gi 

3. In 136 bushels, how many pecks, quarts, and pints ? 

Ans. 544 pk. 4352 qt. 8704 pt. 

4. Reduce 10640 pints to bushels. Ans. 166 bu. 1 pk. 

5. Reduce 3 pecks to gills. Ans. 192 gills. 

6. Reduce 720 quarts to bushels. Ans. 22 bu. 2 pk. 

APPLICATION OF TABLE IX. LONG BffEASURE. 

1. Reduce 8 leagues, 2 miles, 6 furlongs, 16 rods, 3 yards, 
2 feet, 9 inches, and 2 barley-corns, to barlejr-coms. 

Ans. 5094569 b. c. 

2. How many barlej^corns will reach round the earth, it 
being 360 degrees t ^115. 4755801600. 

3. Reduce 48765000 barley-c^rns to miles, dtc. 

Ans. 256 m. 4 fur. 15 rods, 15 ft. 10 inches. 

4. Reduce 26431 rods to miles, &c. 

Ans. 82 m. 4 fur. 31 rods. 

5. Reduce 1710720 inches to miles. Ans* 27 miles. 

6. Reduce 7 fur. 36 rods, and 9 ft. to inches. Ans. 62676. 

APPLICATION OF TABLE X. LAND OR SQUARE HEASU&B. 

1. Reduce 500 acres to square rods. Ans, 80000 rods. 

2. Reduce 32000 rods or poles to acres. Ans. 200 acres» 

3. Reduce 3 square miles to square rods. Ans. 307200. 

4. Reduce 458000 square rods to square miles, d&c. 

Ans. 4 sq. m. 302 acres, 2 roods. 

5. Reduce 6272640 square inches to acres. Ans. 1 acre. 

Note. — For figures to illustrate sqaare and solid measure, the scholar 
is referred to Sqiure and Ckibe Root. 

APPLICATION OF TABLE XL SOLID MEASURE. 

1. In a pile of wood containing 2 cords and 64 feet, how 
many solid inches! Ans. 552960. 

2. Reduce 884736 solid inches of wood to cords. 

Ans. 4 cords. 

3. Reduce 6117120 cubic inches to tons of round timber. 

Ans. SQ UMXL.^'iA ^ 

4. R^aee 72 tons of hewn timber to cn\iin \&cXi»^ ^^ 

a 



,f- : .rt-.-.\ 
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APPLICATION or TABLE XII. CIRCULAR MOTION. 

1. Reduce 6 signs, 21 degrees, 40 minutes, to seconds. 

Ahs. 726000 seecmds. 

2. Reduce 432000 seconds to signs. Ans. 4 signs. 

3. Reduce 1 circle, 6 signs, 25 degrees, to minutes. 

Ans. 33900 m. 

4. Reduce 45200 minutes to circles, &c. 

Ans. 2 cir. 1 S. 3**. 20'. 

It is desirable that the scholar should 
obtain correct views of this measure. 
The adjoining figure will illustrate its 
application. The circle is regarded m 
an integral object. Its first dtvision is 
into 12 signs. These are represented 
b^ the figures 1, 2, 3, 4, &c. £acb 
sign is divided into 30 equal parts : these 
constitute degrees; and, as the circle 
contains 12 signs, it is evident the whole 
circle must contain 360 degrees. These 
again are divided into minutes, and the 
minutes into seconds. The degrees, 
minutes, and seconds, are not repre* 
sented in the figure. This measure is 

obviously applied to bodies moving in a circle ; such as all wheels in ina* 

chinery, the revolutions of the heavenly bodies, &c. 




APPLICATION OF TABLE XIII. 



TIME. 



1. Reduce 360 years, 300 days, 20 hours, 50 minutes, and 
37 seconds, to seconds. Ans. 11386731037. 

In the above sum, 365 days and 6 hours are allowed to the year. 

2. Reduce 662709600 seconds to years, &c., allowing the 
year to be as above. Ans. 21 years. 

3. Reduce 49 weeks to seconds. Ans. 29635200 sec. 

4. Reduce 59270400 seconds to years, &c. 

Ans, 1 year, 46 weeks. 

5. Suppose my age to be 21 years ; how many seconds have 
I lived ? Ans. 662709600. 

6. Reduce 1325419200 seconds to hours. 

Ans. 368172 hours. 



^ear, as 



The following particulars require to be introduced here : — The 
given above, contains 3G5 days and 6 hours. In four years, these sfz hours 
amount to 24 hours, or one day. Hence, every fourth year has 3fi6 days. 
This is called Bissextile or Leap year. As it requires four years to gain * 
thi' ' ''' *n obvious that the Leap ^ear may be found by dividing > 

•* ' 4. If it be Leap year, it will divide without remainder. 

^le be I remaining, the year under consideration is the 
m; if there be 2 remaining, it is the second ; and, if 
third after Leap year. TWa,\^4 » \-«tv^ l«vc\ fci I 
.*d noUiiHg TtmoMs. The sam<e o^xaXAOxi aVkowaVSO^Mk 
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be the second tAer Letp year. In the taUe, the year is divided into 13 
months. These are lunar months. It is mnch more nraallj divided iato 
12 calendar months, eon^uninff each the Ibllowinf nnmber of days, vis^ 
April, June, September, and November, 30; January, Match, May, J«ly« 
August, October, December, 31 ; and February, 28. To this last mosth 
(Feoruary) the additional day of the Leap year is added ; so that, eteiy 
fourth year, this month has 23 days. 

PROMISCUOUS EXAMPLES. 

1. In 64126 gills, how many bushels? 

Ans. 250 bu. 1 pk. 7 qt. 1 pt 2 gL 

2. In 26709912 barley-corns, how many leagues ? 

Ans. 46 1. 2 m. 4 fur. 6 rods, 1 yd. 

3. In 161280 gills, how many tuns of wine ? Ans. 20. 

4. In 10 cords of wood, how many solid inches ? 

Ans. 2211840. 

5. In 20 hhd. of sugar, each 12 cwt., how many pounds? 

Ans. 26HS0. 

6. How many gills in 250 bu. 1 pk. 7 qt I pt 2 gills? 

Ans. 6m». 

7. How many pence are there in 16 bags, containing each 
S4 guineas, 16 shillings, and 8 pence, the guinea being 28 s. T 

^715. 132224. 

8. In 15S40 yards, how many leagues ? Ans. 3. 

9. In 18767^ solid inches, how many cords, &;c. ? 

Ans. 8 cords, 62 feet, 134 in. 

^ 43* Thus far, examples have been avoided which, in their 8olo> 
tion, require both multiplication and division. They will here be intro- 
duced. Let us take the following : — How nuuiy ells French in 15 jpieeem 
of cloth, containiuflr each 20 yards? Now, it is erident that yards cannot 
be changed to ells French, at a single step. When the question is. How 
many times one qaantity is contained in another, a simple operation of 
division is often all that is required to obtain the answer. But that will 
not suffice here, because the two quantities are not in the same denomin^ 
tion. The first step, then, is, to bring the two ^iven quantities to the 
same kind. The scholar will therefore turn to Tu>le V., Cloth Measure. 
He will there find that the ell French and the yard may both be brought 
into quarters ; the former, by being multiplied by 6, and the latter, by 4. 
Therefore, 

1 5 pieces. 

2 = yd. in a piece. 

3 == yd. in 15 pieces. 
4 = qr. in a yard. 



6)1200 = qr. in 300 yards, or 15 pieces. 

2 = ells French, the quvoilxV) i%jc^Ka«^. 

There civ eridendy a« mioy eUs Fieniok tt liben «m ^mVaVK^ 
6 or. MOMka oae eU Fmpch. 
The achoki wO! pnoeire thai Om pnnM^^H 



-i.^ 
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iSlD a denominalioii ftom which it may be ehaaged to thm leqvixed 
deAomination, , . i 

The above work may be abbreviated by apfdying to the •olutioii tbe 

rinciple explained in the rule for cancelmg. The numbers 15, 20, and 
are multij^ied together, and produce the dividend 1200. This is then 
divided by b, and the result is the answer, llie schoUtr may therefore torn 
hack to the rule for canceling, and he will see that tbe IbUowing staie- 

15. 20. 4 _ . 
Mnt is in accordance with it, viz., . This statement, by sec. 

5. 20. 4 ^ . ^ 
5th of the same rule, may be reduced to — ; and again, by sec. 4tb, 

to ■ — ; and by 6ih and 7th sec. to 200, Ms.^ as befoie. 

We will now give the solution at a single statement, thus : 

5 2 

UK 20 1 

^=^ -^, and 5 X 20 X 2 = 200 ells French, the Ans, 
61 

2. How many barrels, each holding 2 bushels and 3 pecks, 
are reouired, to contain 8S0 bushels of com ? 

The (Pbushels and 3 pecks equal 1 1 pecks. The question, tlien, is, How 
DanjT times are 11 pecks contained in 680 bushels ? By the preceding 
solution, it will be seen that the bushels, as they are to be divided by ll 
pecks, must also be brought into pecks. Therefore, 

880 

4 = pk. in one bush. 



I bbl. = 11 pk. ; therefore, 1 1 ) 3520 = pk. in 880 bush. 

3 2 = No. bbl. required 

The samef canceled. The scholar will read over the explanation of tbe 
preceding sum, if he does not yet understand the work. 

AAfI A 

Statement : —- — . Canceled : (see rule for canceling, 

80 
fisn A. 

sec. 4:) — ^ — , and 80 X 4 = 35JO barrels, the same as before. 

3. In 33 guineas, at 28 shillings each, how many pistoles, 
each 22 shillings ? 

' The simple question is, How many pistoles are there in 33 guineas? 
Tlie guineas cannot be divided by the pistoles, for they are of different 
value. They must be brought upon some Common ground, and the 
nearest is that of shillings ; therefore, 

33 

28 

264 
66 

Nrelbre, 2 2 ) 924= shillings in 33 guineas. 



33. 98 

The same, cancded : -^— (See rule for cancding, see. 4lb 

3 14 
and 5th.) Performed : -^, and 14 X 3 = 42, the number oC 

pistoles, as before. 

4. Purchased 24 hogsheads of wine, at Is. 8d. per quart, 
and paid for the same with cloth, for which I was allowed 3 a 
4 d. per yard. How much cloth was required T 



The price of the aaart being gireiL, it is obvioiu that Ibe 24 

ght to quarU. This is done hr 
63 and by 4. Each qoart is worth 1 s. 8 d. s90d. TberdSxr, aMltiplf- 



must first be brought to quarts. This is done hr multipljing tlie S4 hy 



ing the quarts by 20 d. gives the eost of the wine in praee. Agakm^ 
yard of cloth is worth 3 s. 4d.s=s40 d._ If, then, the pence the wine 



divided by the price of one yard of cloth, the quotient obtained 
be the number of yards required; there/ore, statement for rmnrrUmg: 

24. 63. 4. 20 , , . ^ ^ . ^ .^ • . . ^ 

Let this statement be compared with the abore asaJ/SM m 



40 
the sum, and with the rule for statmg sums €m 

2 
Statement repeated, and canceled : — '■ — -j- ; tberefone, 

24 X 63 X 2 = the number of yards required, viz., 3024 yd^ 

We will now gire the usual solution of this sum, and obferrc 
the increased facility of canceling. 

24 
63 

72 
144 

1 5 1 2 = the gallons in 24 bbd. 
4 

6 4 8 = qt. in the nnme. 
20 



4 0)1 2096, O = cost of the ntwe i« p^ft^. 

3 2 4 = jd. ofeUMh fe^iti'tr^^Um ttwm^ m M>jf^ 
40 d. = price of 1 yd, of cloth ; ifmr^^^, I dift^. hf 4^ 

The scholar will readiljr pereeir0 tb« ifl/r^AU^U ^tJHf^A ^u 
tmms of this character, t'tz., to e*ch«r#«j 4MmAwr^^^*^, 
OT quantities of different detumt'uMMm, bm ^^s^^fM ni*^. 

6 4:4:. MuU rom rnz imummU 
Keduce tke guaiUiiw U h$ €Xilum§m^ 

/3# 
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which the price, or the equivalent of exchange j of the other kind, 
is given ; then divide hy this price, or equivalent of exchange, 
and perform such operations of reduction as the nature of the 
case may require, 

^4:5« 3Rttl0 FOR Canceling. — Consider what is the 
quantity to he exchanged, and pl€ice it over a horizontal Um 
towards the left. Then, on the right of this, also above the Une, 
pliue such numbers as are required to reduce this quantity to 
the denomination in which the price, or equivalent oj exchange, 
of the other hind, is given. Write also under the line those 
numbers which are necessary to reduce this price, or equivalent 
of exchange, to the required denomination. Proceed to cancel, 
multiply, and divide, as directed in the rule for canctlin^^ and 
the number obtained will be the one sought. 

Note 1. — In stating for canceling, care should be taken to introduce 
into the statement every number required for the comjilete ■oration of the 
same, including all operations of reduction, &c., since each number intro- 
duced increases the opportunity for canceling, and thus abbreyiates the 
operation. 

Note 2. — If any one term consists of more than one denomination, it 
should be reduced to the lowest given denomination before stating. 

5. How many times will a wheel, 18 feet in circumference, 
turn round in traveling 84 miles ? 

The thing to be done ia, to efaange 84 miles into revolutions of the 
wheel. To do this, 84 miles must be reduced to feet, because the distance 
required for one revolution is given in feet, viz., 18. Therefore, 

84 X 8 X 40 X 16^ =rs443520, the feet in 84 miles; then, 4435a0-§- 
18=24640, revolutions required. 

The preceding solution is by the first rule. We will now 
solve the sum by canceling. Statement : — ^ — • — —3. 

18 
Observe that the numbers above the line are those multiplied together 
for a dividend in the preceding operation, and that the one below the line 
was the divisor. 

To avoid the fraction in the statement^ 16^ may be written 

33 3 ^ 

•-- ; for, since 1 unit = 2 halves or -, 16 units =32 halves or — . 
2 2 2» 

33 
and ICJ =z 33 halves, or -—. The preceding statement may, 

14. 4. 11 

♦k f u •.. 84. 8. 40. 38 _, , _ 84. 8. 40. IS 

therefore, be written, — — -, Canceled: — ^^ 

' 18. 2 18. X 

1 

40x11X4X14 = ^4640, Ans. 

Tbm ^^.fc^^.. »ftfob«erre, that the 4th and SiYi Mfi^oua t* ^^bft TidftVa 

I apflied in the preoeding txAu\M»u 
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6. In 30 parses, containing 20 guineas each, how many 
pounds 1 Ans, 840. 

, ^ ,. 30. 20. 28 

Statement for cancel mg : — r- — . 

The 28 above the line expresses the •hiUings in a grainea, and the 20 
below it, the shillings in a pound. The scholar may perform the solution. 

7. How many pounds, in money, will 9 tuns of wine cost^ at 
3 s. 4 d. per gallon ? 3s. 4d. = 40d. 

Statement fiw canceling : -^-^ — -— — . Ans. «£378. 

For the terms in this statement, the scholar is referred to Tables 1. 
and VI. of the Compound Numbers. 

8. How many times will a wheel 12 feet 6 inches in cir^ 
cumference, revolve in traveling 124 miles ? Ans. 52377f . 

,r. ^ ^ . ,^/x . 124. 8. 40. 16i. 12 ,^ 
Statement : 12ft. 6 m. = 150 m. — — - — . (See 

loO 
Table IX., Compound Numbers.) 

The last three sums have been stated bv the rule for canceling only, 
because that is regarded as superior to the common mode of solution. 
The scholar will feel at liberty to adopt either mode of operation. The 
following sums are not stated, that the scholar may exercise his own 
judgment. 

9. How long will it take to count 6000000, at the rate of 
75 per minute 1 Ans. 55^ days. 

10. In 107520 pounds of sugar, how many hogsheads, each 
containing 6 cwt. T Ans. 160. 

11. If one quart of melasses cost 10 pence, how much will 
12 hogsheads cost ? Ans. 126 £. 

12. How many dollars, each 8 s., will it cost to ride 45 
leagues, at 6 pence a mile 1 Ans. $8,437 -|-. 

13. How much will 540 yards of cloth cost, at 3 s. 4 d. per 
yard, in doUars, at 6 shillings each ? Ans. $300. 

14. How many dozen of gallon, quart, and pint bottles, of 
each an equal number, may be filled from a cistern holding 144 
gallons ? Ans. S/y dozen. 

15. How many casks, each containing 1 bushel, 1 peck, are 
required to hc^d 145 bushels? Ans. 116. 

16. I have five hogsheads of wine, 63 gallons each, which 
I wish to put into gallon, quart, and pint bottles, of each an 
equal number. How many will be required 1 

Ans. 229 ; and 1 pint of wine will be left. 

17. In 16 cwt 3 qr. 20 lb., how many parcels, each con- 
taining 36 lb. ? A-a^. ^fl£^^ 

18. In56e}]8Fiemi8h, howmanyyvrdAl Aa^. ^ 
m 2bi44jard0, howmAnyeUaFwiiftYkl -^^^ 

iW^. In 472 paiwls of mgar, «Mlir ^ ■■■^ ^t ^j«* ^ 

IWrL f A mm 
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21. If 15 casks of flour contain 4000 lb., how many cwt ^ 
are there in each ? Ans. 2 cwt. 1 qr. 14^ lb. 

22. In 8 lb. of drugs, how many parcels, each 12 drains t 

Ans. 64. ■ 

23. In 80 parcels, each 15 drams, how many pounds ? [ 

Ans. 12}. 

24. How many reydutions will a wheel 18 feet 4 inches in \ 
circumference, make in tra?eling 300 miles ? Ans. 66400. 

25. How many cups, each weigliing 22 oz., may be made 
of 25 lb. 6 oz. of silver ? Ans. 13 cups, and 20 oz. silTer remain. 

26. How much would 1008 nails of cloth cost, at 10 pence 
per yard, in dollars, at 6 shillings each ? Ans. $8.75. [ 

27. In 4 bales of cloth, each 15 pieces, and each piece 16 
ells English, how many ells French 1 Ans. 800. i 

28. In 6 bales, each 12 pieces, and each piece 18 yards, | 
how many ells Flemish ? Ans, 1728. 

29. In 4 ingots of silver, each weighing 2 lb. 6 oz. 1 1 pwt, b 
how many grains ? Ans, 58656. [ 

30. How many hours, minutes, and seconds, in one year 1 \ 

Ans, 8766 h., 525960 min,, and 31557600 sec. | 

31. In 1597 quarts, hovi^ many bushels, d^c. ? 

^715. 49 bu., 3pk., and 5 qt 

QUESTIONS. — Wliat are compound numbers? How do they increase? 
What are included under this head ? Let the fourteen tablet of Compound 
lumbers be made familiar, before the scholar proceeds with Reduction. 

What is Reduction ? How are hi^li denominations brought into low deaom* 
inations ? And how are low denommations brought into hish 7 What is the 
rule when high denominations are brought into low ? And what is it, when 
low denominations are brought into high ? What should the scholar notice 
before commei.cing to reduce any quantity ? In Circular Measure, how it die 
circle regarded ? What are the divisions of the circle ? To what u this meu- 
ure applied ? How many days and hours docs the year contain ? To what do 
the SIX hours amount in four years ? How many days does every fourth year 
contain ? What is this fourth year called 7 How may it be fonnd 7 In arri< 
ding the given year by 4, what does the figure that remains (if any) show ? S 
What is the more usual division of the year? How many days are contained in I 
each of the twelve months 7 When quantities are to be exchanged, what is 
the rule for the common mode of operation 7 What is the rule for canceling 7 
What is Note 1st 7 What is Note 2d 7 



I I 



\ 



COMPOUND RULES. 

% 46. The scholar will recollect, that, in simple numbers, k 
ibe denomiDations increase in Y^i\ue m vVi^ con^'axiX tqIvq of 10. I 
TAfi rMWMili'awty of the numbers m iVie pxec^^vik^ iviXfe^ «xA vgl \ 

owinff , is, tbal tbey Vkwe no xnivforrev t^-Cw* ^sjl 
; to all denominaUOTO-, \>\3^X. ^^^"^ ^etiQ\s»Bap 
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tion has its own peculiar ratio. These ratios are all represent- 
ed in the tables of Compound Numbers. 

In simple numbers, 10 units make 1 ten, 10 tens make 1 
hundred, 10 hundred make 1 thousand, &c. In operations 
with these numbers, we therefore carry for 10. 

In the table of English Money, 4 farthings make 1 penny, 
12 pence 1 shilling, and 20 shillings 1 pound. For the same 
reason, therefore, that we carry for 10 in simple numbers, we 
carry for 4, 12, and 20, in operations with pounds, shillings, 
pence, and farUungs ; that is, from farthings to pence, we carry 
for 4, because 4 farthings make 1 penny ; from pence to shil- 
lings, for 12, for a similar reason ; and from shillings to pounds, 
for 20. The same general principle and reasoning may be 
applied to the other compound tables. 

There is one peculiarity noticeable in writing compound 
numbers. In simple numbers, we always know that any figure 
sustains a tenfold relation to the figures next it; that is, the 
one on the left of it is of 10 times more value, and the one on 
the right, of 10 times less value, than they would be in its 
place. Hence, All that is here necessary is, that the figures 
preserve their proper order. In compound numbers, each de- 
nomination is known only by its own appropriate mark. There 
is, therefore, an obvious necessity for each denomination to be 
separately written. 



COMPOUND ADDITION. 

^47* Compound Addition is an operation by which sev* 
eru numbers of different denominations, as pounds, shillings, 
pence, d&c, are united together. The rule to be observed in 
writing down these numbers is, to place those of the same name 
under each other. 

Let it be required to add together 3<£. 15 s. 9d. 3qr.; 5£. 
6s. 8d. 2qr. ; 8jf. 13s. 11 d. 3qr. ; and lOjf. 128. 8d. 2qr. 
The following is a convenient mode of writing them : 

The amount of the right-hand colamn is 10 
ikrthin j^ =5 2 d. and 2 qr. Like simple numbers, 
the 2 qr. are set down, and the 2 d. added to the 
column of pence, the amount of which =s 38 d. sa 
3 8. and 2 d. Setting down tlie 2 d. and carrying 
the 3s. to the column of shillings, we make this 
column » 49 s. >b2 £. and 9 «. \ieA>X<s ^ w^Nioscv^ 
down and cairy'inff i»\te^ote,^e «ixv^>J«« w^ 
28 9 2 2 of the column of pouiAa \» \*e *i,^^^SL 

write at thtt foot of Ihe oAwmii- ^\ %«i', 
&iJ tibe Amount of the jR>ur given ttomberato^toB »ft-^*-^^ ^ 





1. 




£. 


s. d. 


yr. 


3 


15 9 


3 


5 


6 8 


2 


8 


13 11 


3 


10 


12 8 


2 
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From the preceding example, the scholar will see the appro- 
priateness of the following rule : — 

§ 48 • 3S'ttl0« — Write the numbers so that each denominct' 
tion shall occupy a separate column. Then, commencing toith 
the lowest denomination, add each column hy itself. 

Notice, at the addition of each column, to Jufw many of the 
denomination next above, the amount obtained is equal, and how 
many retnain. Write down those that remain, and carry the 
other number to the next column. Proceed thus through all the 
denominations. 

Note. — The whole amonnt of the left-hand column must be written 
down, if it be in the highest denomination. If it be not in thp highest 
denomination, it should be reduced as far as practicable. 

2. 

07 1 ^ ^ ^' "^^^ column of farthings amounts to 6 qr. ss 1 d. 

Vo ^ o ? «^"^ 2qr. The column of pence is 35d. = 28. 

lo 7 O 1 lid. The column of shillings is 44 8. ss 2 iC. 

24 16 9 and 4 s.; and the column or pounds s=:69iS. 

3 4 11 2 Carrying and setting down, agreeably to rule, 

we obtam the annexed amount. 



69 


4 11 
3. 


2 


£. 


s, d. 


qr. 





15 7 








14 6 


3 





8 3 


1 





18 11 


2 


2 


17 4 
4. 


2 


£. 


s. d. 


qr. 


8 


12 9 


2 


31 


6 11 





42 


18 3 


1 


2 


3 8 


3 



The fartliings are 6= Id. 2qr. The pence 
are 28 = 2 s. 4d. The shillings are 57=2J&. 
17 s., which is written agreeably to the above 
note 





5. 






6. 




£. 


8. d. 


qr. 


£. 


8. 


d. 


57 


11 11 


1 


67 


18 


10 


27 


13 2 


3 


150 


19 


6 


48 


9 6 


1 


175 


16 


8 


73 


10 9 


2 


37 


14 


7 
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7. Add 1^. Is. Id.; 10^. 10s. 10 d.; 100^. Os. 7d.; 
73^. 4s. 9d.; 43jf. 8s. lid. ^ns. 228^. 6s. 2d. 

8. Add54<£. 7s. 9d.; 19s. lid.; 144<£. 3s. lOd.; 132jff. 
18 8.; 43^. 6s. 8d. Ans.f^l6£. 16s. 2d. 

9. Add 444^. 4 s. lid. 3qr.; 26<£. 16s. 4d. 1 qr. ; 
S72je. 10d.2qr.; lim£. 14 8. 6d. 2qr.; 200^. 10s. 10 d. 
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I 

10. Add 76£. 19s. Id.; 66^. lis. 7d.; 43^. 48. 8d.; 
750 £. 18 8. 6 d. Ans, 967 £. 13 s. 10 d. 

11. Add 56;^. 18 8. 8 d. ; 73j^. lis. Ud. ; 22 j^. 12 s. 2 d. ; 
77^. 17s. 7 d.; 88^. 18 s. 8d. Ans. S19£. 19 s. 

12. Add 876^. 16 8. 10 d. 3qr. ; 783^. 19 s. 7 d. 2qr.; 
59^. 17 s. 7d. 3qr.; 85^. 138. lid. Iqr.; 387 .£. 14s. 9d. 
3qr. ^115.2193^^.28. lid. 

13. Bought a horse, for 26 .£. 12 s. ; a yoke of oxen, for 31 £, 
17 8. 8 d. ; a cow, for 7 £, 16 s. 9 d. ; and paid 15 s. 8 d. for a 
bridle. How much did they all cost me ? Ans, 67 <£. 2 s. 1 d. 

14. Bought cloth, for 29 £. 6 s. 10 d. ; ribbon, for 38. 4 d. 
3 qr. ; a pair of boots, for 1 ^. 6 s. 3 d. ; and paid 2 s. 8 d. 2 qr. 
for mending a pair of shoes. What was my bill for the whole T 

Ans, 30 £, 19 s. 2 d. 1 qr. 

15. Bought at one time, goods to the amount of 175 <£. 16 s. 
lid.; at another, to the amount of 35 £. 19 s. 8 d. ; paid for 
carting, 7 <£. 8 s. 9 d. 3 qr. ; and for insurance, 3 <£. 9 s. 7 d. 
What was the amount of my bills ? 

Ans.2^£. 14s. lid. 3qr. 

16. Sold at one time, goods to the amount of 35 »^. 11 s. 6d. 
3 qr. ; at another, to the amount of 56 <£. 19 s. 7 d. 1 qr. ; at a 
third time, to the amount of 75 £, Is. 3d.; and at a fourth, 
to the amount of 63 £, 13 s. 4 d. 2 qr. What was the whole 
amount of my sales ? Ans, 231 <£. 5 s. 9 d. 2 qr. 

17. Bought a quantity of corn, for 113 <£. lis. lid.; of 
rye, for 32 £. 19 s. 3d.; of wheat, for 136 ^. 16 s. 8 d. ; and 
of oats, for 22<£. 148. 9 d. What was the whole amount? 

Ans, 306 <£. 2 s. 7 d. 

18. A man sold his farm for 856 £, ; his sheep, for 67 £. 
17 8. ; his swine, for 19 £, 19 s. 11 d. ; and his grain, for d6£. 
13 8. 2 d. How much money did he receive ? 

Ans, 980 £. 10 s. Id. 



TROY WEIGHT. 



The column of grains amounts to 60 ^. =s 
2 pwt. 21 gT. The pwt amount to 46=s=2 oz. 
and 6 pwt. The ounces amount to 26= 2 lb. 
and 2oz. The pounds amount to 87; the 
whole of which is to be written down. 





1. 




a. 


oz. pwt. 


^!;- 


15 


6 13 


14 


11 


3 11 


19 


17 


4 3 


21 


42 


11 17 


15 



87 2 6 21 



The scholar will observe, that, as we have Wd V\v& Vji&^a til "^ 
Money, we have no longer to ctiry \tf ^, 1%^ «a^ \. ^"QK v 
aamben bow are liS; SO, and 24. 
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2. 






3. 




u. 


M^ VtOK. 


^• 


tt. 


ex. JM0(> 


^' 


10 


9 U 


16 


29 


7 13 


19 


17 


9 6 


8 


17 


6 11 


11 


28 


11 16 


21 


31 


6 16 


23 


96 


7 17 


22 


71 


1 18 


7 


94 


2 12 


19 


149 


11 00 


12 



4. Add lib. 8oz. ISpwt. 12^.; 91b. 6oz. 19pwt. 9gr.; 
111b. 5oz. 3pwt 21 gr.; 221b, 6oz. lOpwt 9gr. ; 151b. 

5 oz. 12 pwt. 21 gr. Ans. 60 lb. 9 oz. 5pwt. 

5. Add 9oz. 11 pwt 16 gr.; 121b. 7oz. 16 pwt 11 gr.; 
31b. ; 71 lb. 16 pwt. 9 gr. ; 16 lb. 9 oz. 17 pwt. 23 gr. 

Ans, 104 lb. 4 oz. 2 pwt 11 gr. 

6. Add 76 lb. 11 oz. 21 gr. ; 31b. 3oz. 3pwt3gr. ; 111b. 
7oz. 19 pwt; 131b. 9 oz. 11 pwt 19 gr.; 141b. 11 oz. 17 pwt 
12 gr. Ans, 120 lb. 7 oz. 12 pwt. 7 p. 

7. Purchased, at one time, 4 lb. 3 oz. 16 pwt 15 gr. of silver, 
and at another, 7 lb. 8 oz. 18 pwt. 23 gr. ; besides a quantity 
of jewelry, weighing 51b. 11 oz. and 13 pwt What was the 
whole weight 1 Ans, 18 lb. 8 pwt. 14 gr. 

8. Add 31b, 9oz. 13 pwt, 19 gr. ; 21b. 10 oz. 9 pwt. 17 gr.; 
61b. 11 oz. 18pwt. 22gr.; 9oz. 11 pwt 12 gr.; and 8 lb. 3oz. 

6 pwt. 20 gr. Ans. 22 lb. 9 oz. 18 gr. 

9. Again, add 61b. 2oz. 16 pwt. 14 gr.; 31b. 8pwt2gr.; 
121b. 4oz. 15 pwt 22 gr.; 8oz. 16 gr.; 51b. 13 gr.; and 
23 gr. Ans, 27 lb. 4 oz. 2 pwt 18 gr. 

AVOIRDUPOIS WEIGHT. 



The amount of the ounces is 45 as 2 lb. 
13 oz. The pounds amount to 77=s2qr. 
211b. The qr. are 8s2cwt The cwt 
are 57=2 tons, 17 cwt. ; and the tons 

are 28. 







1. 






r. 


evjt. 


qr. 


lb. 


or. 


7 


16 


3 


20 


13 


4 


12 


1 


25 


11 


^ 


9 


2 


16 


9 


12 


18 





14 


12 



28 17 21 13 



2. Add 3T. 19 cwt 161b. 15 oz.; 9T. 3qr. 241b. 12 oz.; 
IT. 18 cwt Iqr. 261b. 14 oz.; 14T. 5cwt 2qr. 121b. 9oz. 

Ans, 29 T. 4 cwt 251b. 2oz. 

3. Add 16 cwt 3qr. 241b. 15 oz. 12 dr.; 32 cwt 181b. 
9oz. 14dr.; 7cwt2qr.211b 7oz. Odr.; 12cwt. 3qr. 111b. 
11 oz. 12 dr. Ans. 69 cwt 2 qr. 20 lb. 12 oz. 15 pwt 

4. Add 6 cwt 2qr. 271b. 12 oz. 9 dr.; 12 cwt 3qr. 161b. 
^^sr. 12dr.; 14eirt Iqr. S41b. Uox. 6dr.; 17 cwt 3qr. Slk 
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& Addl7cwt91b. 4oz. 8dr.; Idcwt 3qr. 271b. 15oz. 
12 dr.; 18cwt 2qr. 17ib. 13 02. 8 dr.; 29cwt. 1 qr. 231b. 

12 oz. 13 dr. ^115. 79 cwt 22 lb. 14 oz. 9 dr. 

6. Purchased, at one time, 16 tons, 3qr. 211b. of hay; at 
another, 9 tons, 16 cwt 2qr. 171b.; and at another, 27 tons, 

13 cwt. 1 qr. 171b. How much did I purchase ? 

Ans, 53 tons, 10 cwt. 3 qr. 27 lb. 

7. Bought 36 cwt 3 qr. 24 lb. of wool ; but finding the 
demand large, I made three succes6i?e purchases, at each of 
which I bought 45 cwt 2qr. 161b. What was the amount of 
my purchases T Ans. 173 cwt. 3 qr. 16 lb. 



APOTHECARIES' WEIGHT. 

2. Add65. 23. 2a. 12gr.; 95.63.19. 
15gr.; 3S. 43. 9gr.; 25.73.29. 13gr. 

Ans. 1 lb. 10 5. 5 3. 1 9. 9gr. 

3. Add81b.95. 43. Id. I4gr.; 141b. 65. 

73. 12gr.; lib. 95. 53. 19. 6 gr.; 81b. 65. 

23 2 3 1 73. 29. 5gr. Ans. 33S. 9 5. 29. 17 gr. 

4. A physician purchased the following quantities of medi- 
cine, at three different times, viz., 1 pound, 4 ounces, 5 drams ; 
3 pounds, 11 ounces, 6 drams, 2 scruples, 15 grains ; and 
7 drams, 1 scruple, and 12 grains. What was their whole 
weight 1 Ans. 5 lb. 5 5- 3 5. 19. 7 gr. 



CLOTH MEASURE. 

1. Add 7 yd. 3qr. 2 na. ; 9 yd. 2 qr. 3 na. ; 6 yd. 1 qr. ; and 
8 yd. 3 qr. 3 na. Ans. 32 yd. 3 qr. 

2. Add 1 yd. 1 qr. 1 na. ; 6 yd. 3 qr. 2na. ; 12 yd. 2qr. 3na. ; 
15 yd. 1 qr. 2 na. Ans. 36 yd. 1 qr. 

3. Add 16e. E. 4qr. 3na. ; 12e. E. 3qr. 3na.; 18e. E; 

2 qr. 2 na. ; 20 e. E. 3 qr. 1 na. Ans. 68 e. E. 4 qr. 1 na. 

4. Add 21e.F. 3qr.; 13e.F. 5qr. 2na.; 16e.F. 4qr. 

3 na. ; 19 e. F. 2 qr. 1 na. Ans. 71 e. F. 3 qr. 2 na. 

5. Bought, at one purchase, 32 yd. 3 qr. ; at another, 16 yd. 
2 qr. 2 na. ; and 24 yd. 1 qr. at another. How many yards did 
I purchase ? Ans. 73 yd. 2 qr. 2 na. 

6. Bought of one man, 12 ells English, 4 qr. 3na. ; and of 
each of two others, 27 ells English, 3 qr. and 3 na. F 
many ells did I purchaaet Aiu. ^^.^ ^o^. \. 

7. Redeived &om France W dU, 4 <vt. ^^ Xwo^^^rt 

H 
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cUb, 5qr. 3na. of cassimere; and 19eU8, 2^qr. Sua. of aXks. 
How manj ells were there iii the three articles purchased t 

Ans. 50 eUsy Oqr. 2Ba. 

DRY MEASURE 

1. Add 3 bu. 2 pk. 5qt. 1 pt ; 7 bu. 3pk. 7 qt 2 pt ; 11 bu. 
ftpk. 4 qt 1 pt. ; 6bu. 1 pk. 3 qt Ans. 29 bu. 2pk. 5qt 

2. Add8bu. 3pk. 7qt; 9 bu. 2pk. 4qt Ipt; 6bu. 3pk. 
6qt 1 pt ; 4 bu. 2pk. 2qt Ams. 30 bu. 4 qt 

3. Add 15 bu. 1 pk. 6qt Ipt; 127bu. 3pk. 7qfL IpL; 
12 bu. 2pk. 5qt; 16 bu. 2pk. 7qt Ipt 

Ans. 172 bu. 3 pk. 2 qt 1 pt 

WINE MEASURE. 

1. Add4T. IP. Ihhd. 42gal. 3qt; 6T. Ihhd. 24ffri. f 
2qt ; 8 T. 1 P. 18gal. 3qt. ; 12 T. 1 hhd. 23 gal. 

^115. 32 T. 46 gal. 

8. Add 15 hhd. 27 gal. 3qt Ipt 2gi. ; 20 hhd 13gaL 2ql ^ 
3gi.; 12 hhd. 16 gal. Iqt Ipt Igi.; 132 hhd. 54 gal. 3 qt 
Sgi. Ans. 160 hhd. 49 gal. 3 qt 1 gi. 

3. Add 140 hhd. 46 gal. 2qt Ipt Igi.; 127 hhd. 15 gal. 
8qt 3gi.; 263 hhd. 29gal. Iqt Ipt 2gi.; 42hhd. 27 gal. 3qt. ^ 
Sgi Ans. 573 hhd. 56 gal. 3qt Igi. 

LONG MEASURE. > 

1. Add 12L. 2ni. 5fur. 36rd.;9L. Im. 7fur. 24rd.; 15L 
6 fur. 17 rd. ; 30 L. 2 m. 4 fur. 26 rd. Ans. 68 L. 2 m. 23 rd. 

2. Add 4 m. 4 fur. 23 rd. 5 yd. 2 ft. 9 in. 2 b.c. ; 9 m. 3 fur. i 
80rd. 6yd. 1ft. lOin. Ib.c; 6m.2fur. 36rd. 4 yd. 2ft. 8in. > 
2 b. c. ; 5 m. 2 fur. 27 rd. 4 yd. 2 ft. 8 in. 2 b. c. 

Ans. 25 m. 6 fur. 1 ft. 1 in. 1 b. a j 

3. Add9m. 6fur. I2rd.3yd.; 4 m. 7fur.26rd.2yd.; 12in. | 
4 fur. 32 rd. 5 yd. ; 7 m. 1 fur. 38 rd. 4 yd. 

Ans. 34 m. 4 fur. 30 rd. 3 yd. 

4. Addl8L.2m.5fur. 18rd. 3yd.2ft.7in. Ib.c; 21L. ' 
4 fur. 39 rd. 4yd. 1ft. 9 in. 2 b.c; 32 L. 1 m. 7fur. 31 rd. I 
6 yd. 2 ft. 4 in. Ib.c; 76L. 2 m. 3 fur. 39 rd. 4 yd. 2 ft. 10 in. ' 
* b. c Ans. 149 L. 1 m. 6 fur. 1 rd. 2 yd. 2 ft. 2 in. , 



LAND OR SQUARE MEASURE. 

L Add-y* -^ mods, 36 rd. 24 yd. 6 ft. 72 in. ; 8 A. 3 roods, 
Vid i^ } 5 A. 1 Tood, V5 td. Vt 1^ %> ^. Vif^\Bu\ 
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12 A. 3 roods, 12 id. 13 yd. 6 ft. 22 in. ; 15 A. 17 rd. 9 yd. 7 ft. 
136 in. Am. 40 A. 3 roods, 25 rd. 25^ yd. 6 ft. 14J io. 

2, Add 9 A. 3 roods, 21 rd. 6 yd. ; 12 A. 2 roods, 37 rd. 
11 yd. ; 1 A. 1 rood, 39 rd. 12 yd. ; 15 A. 3 roods, 12 rd: 16 yd.; 
8 A. 1 rood, 9 rd. 12 yd. 

Ans. 48 A. 39 rd. 26 yd. 6 ft. 106 in. 

a Add 46 A. 29 rd. 11 yd. 7 ft. ; 27 A. 3 roods, 26 rd. 6 yd. 
4ft.; 18 A. 2roods, d2rd. 6 yd. 4ft.; 25 A. 3 roods, 30rd. 

7 yd. 5 ft. ; 15 A. 17 rd. 9 yd. 7 ft. 

Ans, 133 A. 3 roods, 15 rd. 11 yd. 6 ft. 108 in. 
4. Add 34 A. 2 roods, 33 rds. 7 yd. 6 ft. ; 44 A. 30 rd. 7 yd. 
5ft.; 15 A. 3 roods, 29 rd. 10 yd. 5ft.; 33 A. 3 roods, 36 rd. 

8 yd. 7 fL; 44 A. 3roods, 37 rd. 8yd. 7ft. 

SOLID MEASURE. 

1. Add 99 ft. 420 in. ; 78 ft. 864 in. ; ^0 ft. 740 in. ; 950 ft. 
222 in. ; 48 ft. 12 in. Ans, 11 C. 88 ft. 530 in. 

2. Add 11 C. 72 ft. 726 in. ; 12 C. 16 ft. 317 in. 113 C. 17 ft. 
36 in. ; 4 C. 117 ft. 1372 in. ; 116 C. 8 ft. 96 in. 

^115. 257 C. 103 ft. 819 in. 
a Add 3 C. 99 ft. 777 in.; 66 C. 77 ft. 333 in.; 122 C. 
1 16 ft. 1240 in. ; 372 C. 108 ft. 1617 in. ; 12 C. 96 ft. 456 in. 

^115. 578 C. 114 ft. 967 in. 

TIME. 

1. Add 2yr. 9mo. 27 d. 13 h. 22m. 56 sec; Syr. II mo. 
3 d. 21 h. 43 m. 21 sec. ; 1 yr. 11 mo. 18 d. 23 h. 69 m. 52 sec. ; 
2 yr. 8 mo. 26 d. 17 h. 36 m. 8 sec. 

Ans, 16 yr. 5 mo. 17 d. 4 h. 52 m. 17 sec. 

2. Add 15d. 21 h. 43m. 51 sec; 23 d. 17 h. 55 m. 56 sec ; 
6 d. 19 h. 59 m. 49 sec. ; 16 d. 15 h. 43 m. 36 sec. 

Ans. 63 d. 3 h. 23 m. 12 sec 
a Add 5w. 6d. 9h. 7m. 59 sec; 6w. 5d. 21 h. 39m. 

27 sec; 22 w. 4d. 23h. 36m. 42 sec; llw. 3d. 16 h. 17nl. 

18 sec. Arts. 46 w. 6 d. 22 h. 41 m. 26 sec 

4. Add 14 w. 3 d. 17 h. 8 m. 47 sec ; 15 w. 2 d. 20 h. 40 m. 

43 sec. ; 16 w. 1 d. 22 h. 45 m. 23 sec ; 17 w. 4 d. 23 h. 18 ra. 

22 sec Arts, 63 w. 6 d. 11 h. 53 m. 15 sec. 

CIRCULAR MOTION. 

1. Add S. 23^ 42'. 39" ; 8 S. 26^ 54'. 36" ; 3 S. 19^ 11'. 
9" ; 2 8. 2P. 13'. 28'. Ans. 22 S. T. 1'. 4?' 

2. Add 4 S. 9*. 29^. 41" ; 6 S. r . 4». ^' ; \\^.«^ .^"^ 
12 8. 1S\ 27'. 17". Aitt.^^.V.^aa 
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3. Add 3 S. 2$r. 40'. 37' ; 11 S. 29**. 59'. 57" ; 4 S. 23". IS'. 
38 ' ; 8 S. 6°. 13'. 15". Ans. 28 S. 22^ 12'. 27"- 



APPLICATION. 

Ex. 1. What is the amount of 23^. 11 d. ; 13 jf. 17 s. 3qr. ; 
16 s. 8 d. ; and 1 1 d. 3 qr. ? Ans. 37 £. 15 s. 7 d. 2 qr. 

2. Bought the following quantities of oil, viz., 12 gal. 3qt ; 

2 hhd. 42 gal. 2 qt. 1 pt. ; and 13 hhd. 56 gal. What was the 
whole amount ? Ans, 16 hhd. 48 gal. 1 qt 1 pt 

3. Add together 250 jf. 18 s. 9d. 3qr.; 16^. 7 s. 2qr.; 
21<£. 198. 3d.; 18s. 6d.; and36.£. 

Ans. 326jf. 3s. 7d. Iqr. 

4. What is the amount of 5 cwt 3 qr. 27 lb. ; 2 qr. 29 lb. ; 
12 cwt 1 qr. 17 lb. ; and 36 cwt. 161b. ? Ans. 55 cwt 1 qr. 5 lb. 

5. Bought, at one time, 7 bu. 3 pk. of wheat ; at another, 9 bu. 

I pk. ; and had, previously, in each of two bins, 6 bu. and 3 pk. 
What was the whole amount 1 Ans. 30 bu. 2 pk. 

6. Sold one cow, for 10<£. 15 s. 6d.; another, for 6^. 19 s. 

II d. ; and a colt, for 12<£. 6 s. 4 d. How much did they all 
amount to ? Ans. 30 ^. Is. 9 d. 

7. Bought four casks of wine, of which the first contained 
42 gal. 2 qt. 1 pt. ; the second, 65 gal. 1 pt. ; the third, 50 gal. 

3 qt. ; and the fourth, 55 gal. 1 qt. 1 pt. How many gallons did 
I purchase? Ans, 213 gal. 3qt 1 pt 

8. Purchased three pieces of land. The first contained 17 
acres, 1 rood, and 35 rods ; the second, 36 acres, 2 roods, 21 
rods ; and the third, 46 acres and 37 rods. How much land did 
I purchase ? Ans. 100 acres, 1 rood, 13 rods. 



QUESTIO!NS. — In what ratio do simple nambera increase? What is the 
peculiarity of Compound Numbers 1 Where are the ratios of increase and de« 
crease of compound numbers given ? Why do you carry for 10 in simple num- 
bers ? Why do you canr for 4, 12, and W, in the table of Enslish Money ? 
What peculiarity noticeable in uyriting compound numbers? What only is 
necessary in writing simple numbers ? How are compound numbers known ? 
How must each denomination, therefore, be written ? What is Compound Ad- 
dition ? How are numbers to be written ? What is the rule ? What is the 
note following the rule ? 



COMPOUND SUBTRACTION. 

^ 49. The scholar has now become acquainted with Com- 

pound Addition; and he was previously acquainted with the 

Simple rules. He needs» theiefoie^ \.o \>ft Va.Wxa^^ «tA^ ^Vjkai 
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Compound Sabtraction sustains the same relation to Compound 
Addition, that Simple Subtraction does to Simple Additi<Hi. 
It is the subtracting of numbers of different denominations. 

In this rule, instead of constantly borrowing 10, when the 
lower figure is the larger, he must borrow as many units as are 
required of the denomination he is subtracting, to make a unit 
of the next higher denomination ; that is, when it becomes nece»* 
sary to borrow a number in subtracting farthings^ 4 is the 
number always required ; in subtracting pence, 12 is the num- 
ber ; and in shillings, 20 ; and in like manner in other denom- 
inations. 

§ tlO. iftttlt* — Place the less quantity under the greater^ 
so that each denomination shall stand under one of its own name 
or kind. Begin at the right, arid proceed in all respects as in 
Simple Subtraction, except in borrowing when the lower figure 
is the larger ; in doing which, instead of 10, {the number hor» 
rawed in Simple Subtraction,) borrow as many units as make 
one of the next higher denomination. Whenever a number is 
borrowed, 1 is to be carried to the next lower figure. 

Fint, I cannot take 3 qr. from 

£. 8, d. qr. 1 qr. I therefore add 4 qr. to the 

Ex. 1. From 16 18 8 I upper figure, and take the 3 from 

rri 1 o tfi It o ^e amount, 5, and obtam a re- 

1 ake o ID I I o_ mainder of 2. I carry 1 to the 

next lower fi^re, viz., 11, which 
makes it 12, and proceed to take 
it from the figure above, but find 
it impracticable. I therefore add 12 to the upper figure, 8, making it 20; 
and from this amount, subtract 12, and obtain tne 8 in the answer. Again, 
I carry 1 to the next number, 16, which makes it 17, and take this from the 
number above, and obtain a remainder of 1. 1 here borrowed nothing, 
and have nothing to carry \ therefore, 8 firom 16 leaves 8. 

2. 3. 4 

jC. *. d. qr. £. 9. d. qr, £, s, d. qr. 

35 11 9 3 46 13 7 I 74 9 2 
17 9 11 2 21 17 9 3 72 19 11 3 

5. From 99 £. 16 s. 8 d. 3 qr., take 77 Jff. 17 s. 7 d. 1 qr. 

Ans. 21 £. 19 s. 1 d. 2 qr. 

6. From 33 £, 12 s. 3 d. 1 qr., take 13 jf . 8 s. 9 d. 3 qr. 

Ans. 20 ^. 3 s. 5 d. 2 qr. 

7. From 94 £. 11 s. 8 d., take 72 jf . 9 s. 11 d. 

iin5. 22 ^. 1 8. 9 d. 

8. A certain man owed 76 £. 13b. 9 d., wv^^iL\^o'l^' 
a0<£. 19 b. 11 d. How moGh Tcvaianed dae'V ^ 

H» 



Ans. 8 18 2 
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9. Received of three individuds the following sums of money^ 
viz., of A, 16 £, 12 s. 8d. 3qr.; of B, 21jf. 17 s. 9d.; and 
of C, 46.£. 19 8. I afterwards paid D 58<£. 138. 9d. 2qr. 
How much had I left 1 Ans, 26 £. 15 s. 8 d. 1 qr. 

10. The following sums are due to A, viz., 136 jf. 15 s. 
lid.; 450jf. 88.6d.; 356^. 17 s. 10 d. 2 qr. ; and 12^. 9s. 
4d. He is indebted to B, 67^. 14 8. 9d. 2qr.; to C, 24^. 
11 s. 3d. ; and to D, 571 £, 11 s. 11 d. How much is due to 
him, more than he owes 1 Ans. 292 £, 13 s. 8 d. 

TROY WEIGHT. 

1. From 141b. 9oz. 19pwt. 16gr.,take 101b. lloz. 16pwt. 
23 gr. Ans, 3 lb. 10 oz. 2 pwt. 17 gr. 

2. From 46 lb. 11 oz. 13 pwt., take 13 lb. 9 oz. 17 pwt. 

Ans. 331b. loz. 16 pwt. 

3. From 9 lb. 11 oz. 11 pwt. 21 gr., take 4 lb. 3oz. 19 pwt 
23 gr. Ans. 5 lb. 7 oz. 11 pwt. 22 gr. 

4. From 36 lb. 7 oz. 14 pwt. 17 gr., take 17 lb. 9oz. 17 pwt. 

22 gr. Ans. 181b. 9oz. 16 pwt. 19 gr. 

5. From 8 lb. 9oz. 16 pwt. llgr., take 21b. lloz. 19 pwt. 

23 gr. Ans. 5 lb. 9 oz. 16 pwt. 12 gr. 

6. From 11 oz. 9 pwt. 18gr., take 10 oz. 16 pwt. 23 gr. 

^715. 12 pwt. 19 gr. 

AVOIRDUPOIS WEIGHT. 

1. From 6T. 13 cwt. 11 lb. 12 oz. 13 dr., take 4 T. 17 cwt. 
8 qr. 5 lb. 13 oz. 14 dr. 

Ans. 1 T. 15 cwt. 1 qr. 5 lb. 14 oz. 15 dr. 

2. From 12 cwt. 3qr. 191b. 13 oz. 14 dr., take 9 cwt. 2 qr. 
31 lb. 11 oz. 6 dr. Ans. 3 cwt. 26 lb. 2 oz. 8 dr. 

3. From 31 cwt. 1 qr. 231b. 14 oz. 15 dr., take 26 cwt. 3 qr. 
85 lb. 15 oz. 8 dr. Ans. 4 cwt. 1 qr. 25 lb. 15 oz. 7 dr. 

4. From 9T. 17 cwt. 3qr. 201b. 15 oz. 8 dr., take 2 T. 
15 cwt. 2qr. 261b. 12 oz. 15 dr. 

Ans. 7 T. 2 cwt. 22 lb. 2 oz. 9 dr. 

5. Having in my possession 45 cwt. 3 qr. 17 lb. of cheese, I 
sold 32 cwt 27 lb. How much remained 1 

Ans. 13 cwt. 2 qr. 18 lb. 

APOTHECARIES' WEIGHT. 

1. From 5ft. 9 S. 5 3. 2 3. 16 gr., take 3Ib. 11 5. 63. 29. 
l&gr. Ans. 1 lb. 9 §. 7 3. I gr. 

S. /Voii?12]b. 6g. 55.2B-16gc.,ltLke8«b.9S,45. I Fi. 
f^gr, Ahs. ^Yb. ^ ^. \ •»>. V^) ^ 
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3. From 31ft. 5$. 13. !&. 12 gr., take20!b. 10$. 5 3. 

2 B. 15 gr. Ans. 10 ft. 6 S. 3 3. 1 3. 17 gr. 

CLOTH MEASURE. 

1. From 9 yd. 3 qr. 3 na., take 4 yd. 2 qr. 3 na. 

Ans. 5 yd. 1 qr. 

2. From 10 e. F. 5 qr. 1 na., take 6 e. F. 3 qr. 3 na. 

Ans, 4 e. F. 1 qr. 2 na. 

3. From 21 e. £. 1 qr. 2 na., take 16 e. £. 4 qr. 3 na. 

Ans, 4 e. £. 1 qr. 2 na. 

4. From 16 e. F. 1 qr. 3 na., take 8 e. F. 2 qr. 2 na. 

Ans. 7 e. F. 5 qr. 1 na. 

DRY MEASURE. 

1. From 15 bu. 3pk. 3qt. 2 gi., take 12 bu. 2 pk. 5 qt. 1 pt. 

3 gi. Ans, 3 bu. 5 qt. 3 gi. 

2. From 26 bu. 5 qt. 1 gi., take 23 bu. 3 pk. 7 qt. 1 pt. 2 gi. 

Ans, 2 bu. 5 qt. 3 gi. 

3. Frcxn 30 bn. 2pk. 7 qt 1 ot 3gi., take 16 bu. 3 pk. 5 qt. 

1 pt 3gi. Ans. 13 bu. 3pk. 2 qt 

WINE MEASURE. 

1. From 3 T. 1 P. 1 hhd. 27 gal. 3 qt 1 pt. 1 gi., take 2 T. 

2 hhd. 47 gal. 1 qt. 1 pt 3 gi. 

Ans, 1 T. 1 hhd. 43 gal. 1 qt 1 pt 2 gi. 

2. From 27 hhd. 19 gal. 3qt 1 gi., take 16 hhd. 43 gal. 1 qt 
1 pt 3 gi. Ans, 10 hhd. 39 gal. 1 qt. 2 gi. 

3. From 137 hhd. 42 gal. 1 qt 3 gi., take 128 hhd. 56 gal. 

3 qt 1 pt 1 gi. Ans. 8 hhd. 48 gal. 1 qt. 1 pt. 2 gi. 

4. From 175 hhd. 59 gal. 1 pt 3gi., take 21 hhd. 37 gal. 
3qt 1 pt 2gi. Ans, 154 hhd. 21 gal. 1 qt 1 gi. 

LONG MEASURE. 

1. From 15 m. 4 fur. 27 rd. 4 yd. 2 ft. 11 in. Ib.c, take 
12 m. 3 far. 36 rd. 3 yd. I ft. 9 in. 2 b. c. 

Ans, 3 m. 31 rd. 1 yd. 1 ft. 1 in. 2 b. c. 

2. From 32 m. 5 fur, 39 rd. 1 yd. 2 ft. 3 in., take 27 m. 2 fur. 

4 rd. 3yd. 1 ft. 11 in. Ans, 5 m. 3 fur. 34 rd. 3 yd. 1 ft. 10 in. 

3. From 17 L. 2 m. 3 fur. 19 rd. 3 yd. 1 ft. 7 in., take 12 L. 
1 m. 7 ftir. 35 rd. 4 yd. 2 ft. 8 in. 

Ans. 5 L. 3 fur. 23 rd. 3J yd. 1 ft. 11 in. 

4. FromSlL. 3fur. 15rd. 4yd.2ft. 7in. 2b.c, take 
2m. 5fur. 17 rd. 1 yd. 2ft. 9 in. 2b. c. 

Ans. 3L. 6fttT.3BiA.ai^.^^ 



I 
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LAND OR SQUARE MEASURE. 

1. From 9 A. 36 rd. 14 yd. 8 ft., take 4 A. 39 rd. 6 jd. 4 ft. 

^115. 4 A. 167 rd. 8 yd. 4 ft. 

2. From 74 A. 3 R. 27 rd. 16 yd., take 64 A. 2 IL 31 ri 
12 yd. Ans. 10 A. 36 rd. 4 yd. 

3. From 12 A. IR. 16 rd. 15 yd., take 9 A. 2R. 17 rd 
16yd. Ans. 2 A. 2R. 38rd. 29yd. 2ft. 96iiL 

SOLID MEASURE. 

1. From 21 C. 62 ft. 856 in., take 16 C. 115 ft. 972 in. 

Ans. 4 C. 74 ft. 1612 in. 

2. From 56 C. 110 ft. 1462 in., take 19 C. 36 ft. 472 in. 

Ans. 37 C. 74 ft. 990 in. 

3. From 8 C. 100 ft. 8 in., take 1 C. 101 ft. 1560 in. 

Ans.eC, 126 ft. 176 in. 

TIME. ! 

1. From 16yr. 8mo. 3w. 5d. 13h.,take7yr. 9mo. 2 w. 6d. \ 

21 h. Ans, 8 yr. 11 mo. 5 d. 16 h. ^ 

2. From 12 mo. 2 w. Id. 15 h. 21 m. 35 sec., take 9 mo. 3w. 

2 d. 16 h. 22 m. 36sec. Ans, 2mo. 2 w. 5 d. 22 h. 58 m. 59 sec. , 

3. From 19 yr. 152 d. 13 h. 42 m. 21 sec, take 16 yr. 256 d. ^ 
19 h. 36 m. 56 sec. Ans, 2 yr. 260 d. 18 h. 5 m. 25 sec. ^ 

4. From 45 yr. 67 d. 17 h. 50 m. 15 sec, take 36yr. 36d. 

22 h. 46 m. 45 sec. iiits. 9 yr. 30 d. 19 h. 3 m. 30 sec. 

CIRCULAR MOTION. 

1. From 8 S. 18**. 42'. 36"., take 6 S. 26^ 11'. 52". 

Ans. 1 S. 22**. 30'. 44". 

2. From 9 S. 27*. 36'. 51"., take 1 S. 29^ 42'. 52". 

Ans, 7 S. 27^ 53'. 59". 

3. From 8 S. 19^ 38'. 46"., take 6 S. 2r. 42'. 50". 

Ans. 1 S. 27**. 55' 56" 

4. From 11 S. 21^ 49'. 59"., take 6 S. 27**. 13'. 21'*'. 

Ans. 4 S. 24^ 36'. 38". 



PROMISCUOUS EXAMPLES. 

Ex. 1. I have in my possession 46 1£. 19 s. 11 d. How mueb 
shall 1 have left, after paying a debt of 27;^. 13 s. 9 d. t 

Ans, 19<£. 68. 2d. 
2. 6^. 3 8. 8d., after which I paid out 137 J? 

nnch remained in my ^^osseasionl 

Aws.\%£.l^.V^^. 
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3. Lent a friend 16^. 17 s. 6 d. On the following day, he 
paid me 5£. 13 s. 11 d. ; one week after, he made another pay- 
ment of 7 ^. 5 8. 10 d. How mach then remained due t 

Ans,S£, 17 s. 9 d. 

4. Bought a wa^n, for 9 ^. 11 s., and sold the same for 13.£. 
5s. How much did I gain? Ans. 3<£. 14s. 

5. Bought a horse, for 56^. 158., and exchanged the same 
for a colt, and received 46^. 11 s. in money. How much did 
the colt cost me 1 Ans, 10 ^. 4 s. 

6. A man, having 15 tons, 13 cwt. 3 qr. of hay, sold 5 tons, 
10 cwt., and gave 3 cwt 3 qr. to a friend. How much had he 
left 1 Ans. 10 tons. 

7. Bought 7 cwt 3 qr. 16 lb. of rice, at one purchase, and 
9 cwt 1 qr. 27 lb. at another ; of this, 2 cwt 16 lb. was stolen, 
and of the remainder, I sold 11 cwt. 2 qr. 21 lb. How much had 
I left ? Ans, 3 cwt. 2 qr. 6 lb. 

8. Three men bought a piece of land, for 450 <£. 16 s. 10 d., 
of which two of them paid, each, 69 1£. 17 s. 6 d. What did the 
third man pay 1 Ans, 311 ^. 1 s. 10 d. 

9. I owned a tract of land, containing 356 acres, 3 roods, and 
30 rods ; from this I sold to A 127 acres, 2 roods, and to B 
27 acres, 1 rood, and 36 rods. How much remained 1 

Ans, 201 acres, 3 roods, 34 rods. 

10. A father, 46 years, 9 months, and 27 days old, has two 
sons; the elder of whom is 19 years, 3 months, and 13 days 
old ; and the younger, 7 years, 10 months, and 21 days. How 
much does the father's age exceed the sum of his sons' ? 

Ans, 19 y. 7 ra. 23 d. 

11. Bought a quantity of cotton, which, at the price agreed 
upon, came to 20 £, 4 s. In pay for this I gave a quantity of 
rice, worth 15 £, 18 s., and the balance in cash. How much 
money did I pay ? Ans, 4 <£. 6 s. 

12. A merchant bought a piece of cloth, containing 40 yards, 
from which he sold 36 yd. 1 qr. 2 na. How much had he left ? 

Ans, 3 yd. 2 qr. 2 na. 

13. Sold from a pile of wood, containing 40 cords, 64 feet, 
39 cords, 32 feet. How much remained ? Ans, 1 cord, 32 ft. 

14. Bought 560 acres of land, for 940 £, From this I sold to 
A 120 acres, 2 roods, and 16 rods, for 300 £. ; and to B 150 
acres, 1 rood, and 24 rods, for 297 £, 1 s. and 6 d. How much 
land remains in my possession, and how much has it cost me t 

Ans, 289 acres ; cost, 342 ^. 9 s. 6 d. 



QUESTIONS What is Compound Subtnctioiil \tv«.\a«^ ^>& 

are to be borrowed here ? What to itat mmbev YKyrrame^ \ti «^ 
thinggf WhrJ What in rabtractUig pencil Sban»«»'^ ^^*^' 
iathenUef 
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COMPOUND MULTIPLICATION. 

^ til. The peculiarity of Compound Numbers having been 
fully explained, and multiplication of Simple Numbers being 
also understood, no other definition of this rule is needed than 
is conveyed by the name. 

A simple inquiry presents itself, viz.. Are both the given 
numbers compound '? To answer this, the scholar needs only 
to be informed, that, in multiplication, the multiplier is always 
a simple number, showing how many times the multiplicand is 
to be repeated. The multiplicand, therefore, only, is com- 
pound. The product, as it is formed by repeating the multi- 
plicand, must necessarily be of the same denomination with it. 

Take the following illustration : — Multiply 8 s. 9 d. 2qr. by 4. 

PERFORMED. Ih thiB example, we say, four times 

8 s. 9d. 2 or. 2 farthings are 8 farthings, andSqr.ss 

J ^ ' 2d. and Oqr. remain. We therefore 

write down a cipher, and carry 2. 

1¥* l^^o 0#1 n^v Again, four times 9d. are 96 d., and 2d. 

IX. IDS. ^U. uqr. to carry make 38 d. = 3 8. and 2 d. The 

2d. is written down, and the 3s. carried. 
Lastly, four times 8 s. are 32 s., and 3 s. to carry make 35s. = 1 £. 15 b., 
which is written down, as seen in the answer. If, now, in the above 
example, 8 8. 9d. 2qr. had been given as the price of one yard of cloth, 
and the scholar bad been required to find the price of 4 yards, the operas 
tion would have been the same. The number of yards only decides bow 
many times the price of one yard is to be repeated. 



CASE I. 

§S9m When the Multiplier or Simple Number is 

MOT greater than 12. 

iS'ttlt* — Multiply the compound number by the simple oncy 
commencing with the lowest denomination, and carrying from 
one denomination to another, as in the preceding Compound 
Rules. 

Ex. 1. Multiply 9 £. 16 s. 8 d. 2 qr. by 9. 

PERFORMED. EXPLANATION. — 9 timCS 2qr. sa 

9£. 16s. 8d. 2qr. l^T'^i^A'^'y^ ^.*r7iu^- = 

Q^ 72 d., and 4d. from the farthingrg 

Z. added, make 76 d.= 6 s. 4 d. Again, 

ftftjf* in« AA O n^ J«.0 9 times 16 8. = 144 8., and the 6 8. 

»WA. 10 S. 4d. 3qr. ilws. obtained from the penc^, make 150 s. 

=t7 £. 10 8.; and, lastly, 9 times 
PjC. = 81 £,, mnd 81 JB. -f 7 jB. = 88. The product, therefore, is as given 
Aore, viz., ddje. 10 a. 4 d. 2 qr. 



OOKfOUND 

2. Multiply 16<£. 11 s. 9d. 3 qr. by 3. 

rF.RFORMEI>. 

16^. lis. 9d. 3qr. 
3 

49 £. 15 8. ^A. 1 qr. Ans, 

3. Multiply 1 £. 11 8. 6 d. 2 qr. by 5. 

Ans. 7 ^. 17 s. 8 d. 3 qr. 

4. Multiply 11 8. 9d. by 3. Ans. 1 £. 15 s. 3 d. 

5. Multipfy 15 i:. 10 s. 8 d. by 2. Ans, 31 ^. 1 a. 4 d. 

6. Multiply 5 8. 6 d. by 9. Ans. 2<£. 9 8. 6 d. 

7. What cost 4 gallons of wine, at 8 s. 7 d. per gallcm 1 

Ans. 1 £. 14 8. 4 d. 

8. What cost 5 cwt. of raisins, at 1 ^. 7 s. 9 d. 2 qr. per cwt. t 

Ans. ^£. 18s. lid. 2qr. 

9. What cost 8 yards of broadcloth, at 1 <£. 2 s. 3 d. per yard t 

Ans. 8 J^. 18 s. 

10. What cost 11 tons of hay, at 2:£. 1 s. 10 d. per ton 1 

Ans.'iXS^£. Os. 2d. 

11. What cost 12 busheb of wheat, at 9 s. 10 d. per bushel t 

Ans. 5 £. 18 s. 

CASE II. 

^S3« When the Multiplies, or Simple Nubiber, 
IS A Composite Number greater than 12. 

3Rttl(* — Sepcarate the simple number or muUipiier into its 
component parts, and multiply first hy one of these parts ^ and 
the product of this multiplication by the others in succession. 
The last product unU be the answer required. 

NoTB. — It will generally be found more expeditioos to divide the 
muUipiier into two parts only. Should it, however, be large, as 125 or 
1798, it may be divided into more than two parts, viz., 125 into three 5*8, 
and 1728 into three 12's. 

Ex. 1. Multiply 6 8. 10 d. by 28. 28 = 4 X 7. Therefore, 

6s. lOd. 

7 

2£. 7 8. 10 d. = product of 7. 
4 

9 ^. 1 1 8. 4 d.= prod, of 4 times 7 = 28. 

2. What cost 27 yards of cloth, at 7 s, 6 d. ^ex ^^x^'' 
9^X 31 Therefore, 
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7 8. 6d. 
9 



3£, 7 8. 6 d. = price of 9 yards. 
3 



10 ;f. 28. 6 d. = price of 3 times 9 yd. =27 yd 

3. What cost 32 yards, at 9 s. 9 d. per yard ! 

Ans. 15^. 128. 

4. What cost 20 yards, at 3 s. 6d. per yard ? 

Ans. B£. lOs. 

5. What cost 36 gallons, at 5 s. 8 d. per gallon t 

Ans. 10 jf . 4 8. 

6. What cost 63 yards, at 7 s. 6 d. 2 qr. per yard ? 

iiits. 23^. 15 8. Id. 2qr. 

7. Whatcost72yard8, at38. lid. peryard? it its. 14^^.28. 

8. What cost 144 yards, at 1 ^. 4 s. 2 d. per yard ? 

Ans. 174 £. 

9. Sold 21 men, each, 3 qr. 16 Ih. of sugar. How many ewt 
did I sell ? Ans, 18 ewt 3 qr. 

10. Suppose 27 young lads to have lived each 6 years, 
9 months, 8 days, and 11 hours ; how many days, d^c, have 
they all lived, allowing 30 days to a month ? 

Ans, 182 yr. 10 mo. ISd. 9h. 

CASE III. 

§<S4. When the Multiplier is more than 12, 
AND IS not a Composite NuiAer. 

l&ttlC* — Take any two or more numbers^ whose product wiU 
come as near as possible to the given number or nudtipKer, with- 
out exceeding it, and, having multiplied the given price of one 
yard, pound, Sfc, by them, retain their product. Then mtifti- 
ply the same given price by the' number wanting to make up the 
entire multiplier, and add the product to the preceding product. 
Their sum will be the product required. 

Note. — If preferred, the given quantity, or multiplier, may be multi- 
plied by each denomination of the compound quantity separately, and the 
several products, reduced to the highest denomination, may be added 
together. 

Ex. 1. What will 51 yards of cloth cost, at 3 s. 6 d. per yard ? 

The two numbers whose product comes nearest to 51 , are 7 and 7, and 

their pr^- *** Consequently, if we multiply 3 s. 6 d by 7, and their 

^dv «e shall obtain the cost of 49 yards. There will then 

rds wanting. This will be obtaiued by multiplying 
yard, by 2. The opeTaWoti \a \}kv>\« v^t^oittDj^-. — 



38. 6d. 

7 



l£. 48. 6 d. = the price of 7 yards. 

7 



S£, lis. 6 d. == price of 49 yards, 
7 s, d. = price of 2 yards. 

8^. 18 s. 6 d. = price of 51 yards. 

Or, the ram may be lolved by the note, thas : 51 yards, at 6d. per 
yard,B:a06d.»l j&. 5s. 64.; and 51 yards, at 3s. per yard,s=153a. 
Bs7iS. 13s.; and 1 £. 5s. 6d. added to 7 £. 13s., as before, xiyes SiL 
18s. 6d. » »s 

2. What cost 47 yards of cloth, at 17 s. 9 d. per yard ? 

An8.Al£. 14s. 3d. 

iftttif 2d. — Observe haw many uniis^ tenSy and kundredi, 
compose the given quantity ; then, 

1st. Multiply the given price by the units, and place the 
product by itself, 

2d. Multiply the given price by 10, and the product of this 
by the number of tens in the given quantity, and write the prod' 
uct under the product of units, 

3d. Multiply the product of 10 already obtaintd by 10, (by 
which we obtain the price of 100,) and this product by the num- 
ber of hundreds, andplcLce the result under the product of units 
and tens. 

4th. Add the three products together ; their sum wiU be the 
required answer. 

3. lyhat is the ?alue of 327 lb. of butter, at 1 s. 3 d. per lb. 1 
The quantity given is 7 units, 2 tens, and 3 hundreds. 

Therefore, 1 s. 3 d. 1 s. 3 d. 

7 10 

8s. 9d.=priceof7Ib. 12 s. 6 d. 

2_ 

l£, 5 s. 0d.i=priceof201b. 

12 8. 6d. = price of 10 lb. 
10 



6^. 5 s. 0d.=: price of 1 00 lb. 
3 



i8£. 158. Od.=pnceoC^W\\^ 
I 
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Then, £. s. d. 

8 9 = prod, of 7 units. 

1 5 O = prod. of 2 tens. 

18 15 = prod, of 3 hundreds. 

20;^. 88. 9 d. = prod, of 327. 

4. What would 463 yards of cloth cost, at 3 s. 4 d. per yard? 

Ans, 77 ^. 3 8. 4 d. 
6. What would 222 cwt. of sugar cost, at 18 s. 8 d. per cwt. ? 

Ans. 207 jf . 4 8. 

6. What cost 23 gallons of mel asses, at 3 s. 6 d. per gall(»? 

Ans, 4£,6d, 

7. What cost 94 yards of cloth, at 1 £. 9.s. 4 d. per yard? 

Ans. m£. 17 8. 4d. 

8. What cost 59 yards of baize, at 3 s. 4 d. per yard ? 

Ans. 9£. 16 s. 8 d. 

9. What cost 29 cwt of sugar, at 17 s. 8 d. per cwt. ? 

^115.25^. 12 s. 4d. 

10. What cost 78 yards of cloth, at 9 s. 3 d. per yard ? 

Ans.m£. Is. 6d. 

11. What cost 65 cwt. of sugar, at 19 s. 3 d. per cwt. ? 

Ans.&l£. lis. 3d. 
12. Seventeen men brought each a load of hay to market, 
weighing 17 cwt. 3 qr. and 21 lb., and received each for his 
load, 5a. 8s. 3d. What quantity of hay did they all bring? 
and how much money did they all receive 1 Ans. They brought 
15 T. 4 cwt. 3 qr. 21 lb., and received 92 ^. 3 d. 

EXAMPLES OF WEIGHTS AND MEASURES* 

1. What is the weight of 5 hogsheads of sugar, each weigh- 
ing 7 cwt. 3 qr. 16 lb. ? Ans. 39 cwt. 1 qr. 24 lb. 

2. What is the weight of 9 chests of tea, each weighing 3 cwt 
2 qr. 9 lb. ? Ans. 32 cwt. 25 lb. 

3. In 8 piles of wood, each containing 4 cords and 56 feet, 
how many cords and feet ? Ans. 35 cords, 64 feet. 

4. Multiply 15 yards, 3 qr. and 2 nails, by 9. 

Ans. 142 yd. 3qr. 2 nails. 

5. Multiply 20 years, 5 months, 3 weeks, and 6 days, by 14. 

Ans, 286 yr. 11 mo. 2 w. 

6. In 10 fields, containing each 12 acres, 2 roods, and 16 rods, 
how many acres ? Ans. 126. 

7. In 7 casks, containing each 42 gallons, 3 quarts, and 
1 pint, how many gallons, &c. t Ans. 300 gal. 1 pint 

QUESTIONS. — What is always the nalxne ot ttxe t£v\j\\:\vVv«t ^ VAswiv Sa^ \l« 
tpound Bumher. Cbe multiplier or muVtVpXicoxidl WVv«x\« \}tv« xo^nr^ ^ ^^«t 
^adf *-» OBtiitity by wUicVi ^ou muWXvVf '^^ 's^^,x«\»x ^^oq^^^a 
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number of yards decide T What is Case I. f What is the rule T Wh«l to 
Case ir. ? What is the rule 1 What is the note under Case II. 7 What b 
Case III. T What is the rule 7 What note follows the rule 7 What is Rule 
2dy Case III. 7 Mo direct definition has been gi?en of Compound Multiplied 
tion : will the scholar give one 7 
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§ SS* This is the last of the Compound rales, and is the 
reverse of the preceding. In this rule a compound number is 
given as a dividend, and a simple number as a divisor ; and by 
the operation, the dividend is resolved into as many eqad 
parts as there are units in the divisor. The quotient is always 
one of these equal parts, and is therefore a compound number, 
each figure of which is of the same denomination as the figuro 
or figures in the dividend from which it was obtained. 

CASE I. 
^ff6. When the Ditisor or Simple Number is 13, 

OR LESS THAN 12. 

iS'Ult* — Divide the highest denomination first. Iff after 
dividing this, there he a remainder, reduce it to the next 
lower denomination, adding the figures of the dividend in thai 
denomination to it, and divide again, Proceed in the same 
manner through all denominations ; the number obtained will bt 
the one required, 

Ex. 1. Divide 17 j^. 11 s. 5 d. by 8. 

17 iS. -S- 8 = 2, and 1 remains. What re- 

PERFORMED. mains of any number or quantity, must ob- 

8 ) 17<^. lis. 5d. viously be of the same kind as the quantity 

itself. Therefore, the 1 is one pound, =s 20 s. ; 

2£, 2^ Hid. and SOs. + lls.saSls., and 31-^8s=:3t.. 

and 7 8. remain. Again, 7 8. = 84d., ana 
84 d. 4- 5 d. s= 89 d. ; and 89 -^ 8 «= 11, and 1 remainder, = 111 d. 
Therefore the answer is as given above, viz., 2£, 3 s. ll|d* 

2L Divide 25 £. 18 s. 9 d. by 6. 

PERFORMED. 

6) 25jg. 18 s. 9d. 

4^. 6s. 5d. 2qr. 

3. Divide 13;^. 19s. 4d. by 4. Ans.^£.^%.\^^ 

4. JKride 140£. 12s. 9 d. by 1*. 

283071 Auti*A4*.-^^^^ 
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5. Divide 73^. IBs. 11 d. 3qr. bv 9. 

Ans.S£.AB. Id. 1} qr. 

6. Diyide 12 cwt. 3qr. 12 )b. by 10. Ans. 1 cwt. 1 qr. 41b. 

7. Eleven men own equal shares of 36 hhd. 42 gal. and 2 qt. 
of wine. What is each man's share ? 

Ans. 3 hhd. 21 gal. 1^ giUs. 
6. Seven men bought 16 hhd. 24 gal. 3 qt of wine, for which 
chey paid 45 j^. 18 s. 6 d.; each man paying the same money, 
tod, consequently, entitled to an equal share of wine. What 
was each man's share? and how much money did he pay? 
An$, His share was 2 hhd. 21 gal. 2|qt., and he paid 6^. 
lis. 2d. 2f qr. 

CASE 11. 
^S7. When the Divisor is a Cobiposite Number 

GREATER THAN 12. 

Iftttlt^ — Resolve the divisor into its component parts j and 
divide the compound number by each of these parts in succession. 
The quotient arising from the first division, will farm a cKrt- 
dendfor the second ; and so on, 

Ex. 1. Divide 26.£. 16 s. 8 d. by 21. The factors of 21 arc 
7 and 3, because 7 X 3 = 21. Therefore, 

7 )26^. 16 s. 8d . 

3 )3^. 16s. 8d. 

\£. 5 s. 6§ d. = the quotient of 26 £. 16 s. 8 d. 

-7-21, and is the Ans. 

2. Divide 47 £. 15 s. 8 d. by 24. Ans, 1 £. 108. 9 d. 3J qr. 

3. Divide85<£. 11 s. 11 d. by 16. Ans.6£. 6s. 11 d. 3j^qr. 

4. Divide 128 £, 9 s. by 42. Ans, 3 ^. 1 s. 2 d. 
6. Divide 15^. 188. 9d. by 72. Ans. 4 s. 5id. 

6. Divide 5£, 10s. 3d. by 81. Ans, 1 s. 4d. IJqr. 

7. Divide 7 £, 19 s. 9 d. by 96. Ans. 1 s. 7 d. 3J qr. 

8. Divide 27^. 16 s. by 32. Ans. 17 s. 4 d. 2 qr. 

CASE III. 

§•58. When the Divisor is large, and not a Com- 
posite NUMRER. 

3S^Ult« — Divide the whole compound quantity by the whole 

divisor ; reducing the remainders, after the dibision of each 

nomination, to the next lower denomination, as directed in 

t. I. Divide 8 £. 18 s. 6 d. b^ 51. 
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rXRFORMSD. 

51)8^. 188. 6d. (0^. 38. 6d. ™, , ._, 

' rtn The pounds are first re- 

^^ duced to shillings, and the 

178 = the shUIings in 8;^. 18 s. r^Vs^Zn^r.^'^ 

153 produced. This, divided by 

rtp f .ii* • • ^'» gives 3 OS a quotient 

25 = shillings remammg. figure, and 25 as a remain. 

12 der. Afler a second redao* 

tion,306 pence are obtained, 
which contains the divis 
six times. Thus the a 
Bwer obtained is 3 s. 6 d. 



306 == pence in 25 S. 6 d. which contains the divisor 

306 *'< times. Thus the an- 

000 



2. Divide 41 £. 14 s. 3 d. by 47. Ans, 17 s. 9 d. 

3. Divide 4 ^. 1 s. 5 d. 2 qr. by 23. Ans. 3 s. 6 d. 2 qr. 

4. Divide 137 .£. 17 s. 4 d. by 94. Ans. 1 .£. 9 s. 4 d. 

5. Divide 36 jff. 1 s. 6 d. by 78. Ans. 9 s. 3 d. 

6. Divide 10^. 5 s. 8 d. by 59. Ans. 3 s. 5 d. 3 qr.-f- 

7. Divide 25 jff. 12 s. 4 d. by 29. Ans. 17 s. 8 d. 

8. Divide 61 £. 12 s. by 65. Ans. 18 s. 11 d. 1 qr. + 

EXAMPLES IN WEIGHTS AND MEASURES. 

1. Divide 5hhd. 42 gal. 3qt. equally among 4 men. 

Ans. 1 hhd. 26 gal. 1 qt. 1 pt. 2 gi. 

2. Divide 14cwt. 1 qr. 121b. by 5. 

Ans. 2 cwt 3 qr. 13 lb. 9 oz. 9f dr. 

3. Divide 27 yd. 1 qr. 2 na. by 7. Am. 3 yd. 3 qr. 2f na. 

4. Divide 156 bu. 3 pk. 6 qt. by 18. Ans. 8 bu. 2 pk. 7qt. 

5. Divide 9 hhd. 28 gal. 2 qt. by 12. Ans. 49 gal. 2 qt. 1 pt. 

6. Divide 16 cwt. 3 qr. 18 lb. by 32. Ans. 2 qr. 3 lb. 3 oz. 

7. If 27 loads of hay weigh 30 tons, 8 cwt. 2qr. 231b., what 
is the weight of one load ? Ans. 1 ton, 2 cwt. 2 qr. 5 lb. 

8. A man traveled 17 leagues, 1 mile, 4 furlongs, and 21 
poles, in 21 hours. At what rate did he travel per hour ? 

Ans. 2 m. 4 ^r. and 1 pole. 

9. Nine men own 56 lb. 6oz. and 17pwt. of silver. What 
will each man receive if the whole quantity be equally divided 
among them ? Ans. 6 lb. 3 oz. 8 pwt. T^ gr. 

10. Bought 15 loads of hay, the whole weight of which was 
12 tons, 15 cwt. 3 qr. 16 lb. Supposing them all to have been 
equal, what was the weight of each ? Ans. 17 cwt. 6$ lb. 

11. If a man's income be 86.£. 18 s. 10 d. per year, what is 
it per calendar month ? Ans. 7 jf. 4 s. 10^ d, 

12. If I pay 15.£. 3 s. 8 d. for 56 paws o^ ^Xo^es, V4V^\.\^ «br^ 
pair worth? Ans.^^-^^A^- 
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13. If a hogshead of wine cost 23 £, 12 s., what is the price 
of a gallon ? Ans, 10 s. 8d. 

14. If 42 yards of cloth cost 21 «£. 18 s. 8 d., what was the 
cost per yard ? Ans, 10 s. 5d. l^qr. 

15. If 16 men cut 53 cords 69 feet of wood in 2 days, what 
did each man cut per day ? Ans, 1 cord, 86^ feet. 



APPLICATION OF THE FOUR PRECEDING RUL.ES. 

1. A silversmith sold to his customer 3 dozen silver spoons, 
each weighing 3oz. 3pwt. 16 gr.; 1^ dozen tea-spoons, each 
weighing 14 pwt. 20 gr. ; 3 silver cups, each weighing 20 oz. 
18 pwt. In return, he received old silver to the amount of 8 lb. 

11 oz. 19 pwt. For how much ought he to receive pay ? 

Ans, 6 lb. 10 oz. 14 pwt. 

2. Bought the following articles at the prices mentioned^ 
viz. : 

£. 8. d. 

4 cwt. of sugar, at 2<£. 4 s. 8 d. per cwt., . 
3 hhd. of melasses, at 2 s. 4 d. per gallon, 

5 lb. of green tea, at 7 s. 6 d. per pound, . 

12 lb. of raisins, at 2 s. per pound, 

42 yd. of cotton cloth, at 1 s. 6 d. per yard, 
27 lb. of ham, at 1 s. 3 d. per pound, .... 

What was the amount of my bill ? Ans, 28 £. 17 s. 11 d. 

3. Bought of James Rankin, £. 5. d. 
27 yards of broadcloth, ut ] £,9 s. per yard, 

42 yards of Irish linen, at 4 s. 6 d. per yard, 

36 hats, valued each at 18 s., 

So pairs of shoes, at 7 s. 8 d. per pair, .... 

What was the amount of my bill ? Ans, 92 £. 10 s. d. 

4. A, owning 100 acres of land, divided it into 8 equal parts, 
and sold each part for $22.50 per acre. How many acres 
were there in each part? and what was the value of the samet 

Ans, 12 A. 2R.; value, $281.25. 

5. Out of a pipe of wine, a merchant sold 36 gallons, 3 quarts^ 
and 1 pint at each of three different times. He then filled 15 
bottles, holding 1 pint and 2 gills each. How much remained ? 

Ans. 12 gal. 2 qt. and 2 gills. 

6. Bought 144 pairs of shoes, for 96 .£. What was the price 
'one pair? Ans. 13 s. 4d. 

. A person, dying, left real estate to the amount of 2356 Jp» 
9d., and personal property lo l\\e wt\cwi\A of 3184^. 12 8. 
Td his will, he directed that Yiva vivfe ^ciov!\i\ ' 
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sixth of the whole, and that the remainder should he equally 
divided among his four daughters. What was the share of each 7 
Ans, The widow, 923 £, 12 s. f d. ; and the daughters, each, 
1154,£. 10 s. l^Vd. 

QUESTIONS. — How does Compound Division compare with Compound 
Multiplication 7 What is given as a dividend ? What as a divisor 7 Into what 
is tlie dividend resolved by the operation 7 What is always one of these equal 
parts ? Is the quotient a simple or compound number 7 How may you know 
the denomination of each figure in the quotient 7 What is Case I. ? Wliat is 
the rule 7 What is Case II. 7 What is the rule 7 What is Case III. 7 What 
rule 7 



VULGAR FRACTIONS. 

^«S9. 1. When a unit, or single ohject, is divided into a 
number of equal parts, each of these parts is a fraction. 

If it be divided into two equal parts, each part is called a 
halff and is thus written : ^. 

If it be divided into three equal parts, each is called a thirds 
and is thus written : ^. 

If the whole be separated into six equal parts, each part is 
called a sixth, and if into eight equal parts, an eighth, of the 
whole, and is thus written : ^, ^. 

When more parts than one are to be expressed, the figure 

above the line designates their number, thus, ^; by which 

expression we are to understand that the unit is divided into 

. six equal parts, and that five of these parts are included in the 

fraction. 

The fraction, therefore, is used to express p«r/s of units, and 
is represented by two numbers, one standing below, and the 
other above, a short horizontal line. The number below the 
line is called the denominator, and shows the number of equal 
parts into which the unit is divided. The number above the 
line is callq^ the numerator, and shows how many of these 
equal parts are included in the fraction, or make up its value. 
Thus, of the fraction J, the lower number shows a unit to be 
divided into nine equal parts ; and the upper number, that five 
of these parts are included in the fraction. 

These two numbers, when spoken of collectively, are called 
the terms of the fraction. 

§ 60. 2. Fractions are divided into six kinds^ viz.^ Pro^x^ 
Improper, Simple, Compound^ Mixed, and Cokh^qv. 
A Proper FraeUaa n one whoMr VHMCiMM ^ \iMi^^>^ 

denominator * 83, j. 
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An Improper Fraction is one whose numeraUMr equals or 
exceeds its denominator ; as, |. 

A Simple Fraction consists of one expression, and is either 
proper or improper : as, §, or ^. 

A Compound Fraction is the fraction of a fraction ; as, ^ of 
•g of ^. It may consis^t of any number of simple fractions. 

A Mixed Number consists of a whole number and fraction 
written together ; as, 6^, 25|, &c. 

A Complex Fraction is one that has a fraction in its numer- 

2^ 4 9f 
ator or denominator, or both; as, — , — , — , &.c. 

$61. 3. The denominator shows the number of equal 
parts into which the unit is divided ; and the numerator, how 
many of these parts are expressed in the fraction. Consequent* 
ly, the greater the numerator, the denominator being given, the 
greater the value of the fraction; and the less the numerator, 
the less the value of the fraction. If the denominator be 8, and 
the numerator 1, the value expressed is ^, or one eighth part 
of a unit ; if the numerator be 2, the value expressed is f , or 
two eighth parts of a unit ; if it be 4, the value is ^, or four 
eighth parts of a unit ; and if it be 6, the value is f, or six 
eighth parts of a unit. 

The value of a fraction is, therefore^ the quotient arising 
from dividing the numerator by the denominator^ and ahoap 
increases in the same ratio as the numerator^ so long as tie 
denominator remains unaltered. 

We may therefore express any value, not only less than a 
unit, but equal to, and even greater than a unit, by a fraction. , 
Thus, if we take 9 as the denominator of a fraction,, and any 
number less than 9 as a numerator of the same, the value 
expressed is always less than a unit ; as, j^ ; or, if 9 be taken 
as the numerator, we obtain the fraction f , which, as the unit 
was divided into 9 parts only, is obviously equal to 1. Again, 
we may suppose more than a single unit of the same kind to be 
divided in the same manner, and their parts united in one frac- 
tion, and thus obtain fractions of any value more than a unit. 
If two units be thus divided into seven equal parts, and three 
parts of the one be united to all the parts of the other, the 
fraction would be Ys or, if all the parts of each be united, it 
would be V-, which is equal to 2 ; or, if three units were thus 
divided, all their parts would produce the fraction ^ = 3. 
The only consideration which limits the value of a fraction, 
|},- ^r of equal parts united in the same expression. 

Jceding, it is obvious that the value of a fraction 
lie same ratio as t\ve numetaXot \ \v«Ti<c>^^ 
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§ 03. 4. A fraction is muUipUed hy a wJtok number, by 
multiplying the numerator only. 



In accordance with the above 
multiply the following examples: 



1. Multiply i by 3. Ans, J. 

2. Multiply f by 5. Ans, J^. 
a Multiply f by 3. Ans. f . 

4. Multiply I by 9. Ans. |. 

5. Multiply -j^ by 6. Ans. ^. 

6. Multiply f j by 9. ^/w. ||. 



7. 

8. 

9. 
10. 
11. 
12. 



principle, the scbdar may 

Multiply ^ by 7. 
Multii^y f by 12. 
Multii^y fi by 12. 
Multiply J by 8. 
Multiply^ by 3. ^ns.f=l. 
Multiply^ by 7. -4ns. ^= I. 



From the last two examples, it is obvious that a fraction is 
multiplied by a number equal to its own denominator, by re- 
jecting that denominator, and retaining only the numerator. 

It should always be an object with the scholar, to preserve 
the terms of a fraction as small as is j)ossible, and express the 
true value. This was not regarded in the above examples. 
A little experience will show, that to increase or diminish the 
value of a fraction, it is only necessary to make the numerator 
larger or smaller, compared with ike denominator. Suppose it 
be required to multiply the fraction J by 2. By the above rule, 
the product would be f , which is equal in value to ^, and this 
is at once obtained by dividing the denominator by 2, instead of 

multiplying the numerator as above, thus : - _ - ; therefore, 

§ 03* A fraction is multiplied by a whole number, by 
dividing the denominator by that number. 

The following examples will illustrate this principle : — 



1. Multiply i by 2. Ans. J. 

2. Multiply f by 3. ^n5.f,orl. 

3. Multiply f by, 4. Ans. ^. 

4. Multiply -ffy by 5. Ans. f . 

5. Multiply ^ by 8. Ans. |. 



6. Multiply t/V by 7. Ans. f . 

7. Muhiply T^ by 4. 

8. Multiply if by 9. 

9. Multiply 2V ^y ^• 
10. Multiply ^ by 8. 



§ 64:. The value of a fraction may, therefore j be multiplied 
by a whole number, either by multiplying the numerator^ or 
dividing the denominator by that number. 

NoTK. — The denominator should always be divided, whenever it can 
be done without a remainder. 

§ 9S. 5. A fracti&n is dinided b^ a uHuJa wmi^ht> 
dividing the numa-ator by that number. 
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This needs no explanation. If we di?ide a nnmber by 2, weUkei | 
half, and if by 3, a tliird, of that number ; that is, the divisor alwaji 
shows what part of the dividend is taken ; therefore, 4-}-^2aB-JU and I 

The following examples will illustrate the operation of the 
above priuciple : — 



5. Divide -f| by 4. 

6. Divide i% by 5. 

7. Divide f by 7. 



1. Divide J by 3. Ans. ^. 

2. Divide f by 2. Ans. ^. 

3. Divide -^ by 8. Ans. ■^. 

4. Divide |f by 6. Ans. ^^. 

In this last example, the scholar will find a difficulty. He 
cannot divide the numerator in any way, except to place it over 
the 7, in the form of a fraction, as will hereaner be explained; 
and this would make one fraction the numerator of another 
fraction. When, therefore, the divisor will not divide the 
numerator without a remainder, a more convenient mode of 
operating is desirable. It will be remembered that division is 
the reverse of multiplication ; and since wc can multiply firac- 
tions by dividing the denominator, we will try the effect of \ 
dividing fractions by multiplying the denominator. Let it be 
required to divide -^ by 3. By dividing as above, we obtain 
1^ as the quotient, viz., y^ -f- 3 zn -j^. By the mode we pro- 
pose to try, we obtain ^. It therefore remains to show that I 
i^^Tf\. If any object be first divided into 12 equal parts, * 
and then each of these 12 parts be divided into 3 equal parts, 
it is plain that the whole would be divided into 36 equal parts, ^ 
and that each twelfi,h part would make 3 thirty-sixth parts; 
therefore, tV = ^ J hence, 

§ 06. A fraction is divided by a whole number ^ by tnuUi' 
plying its denominator by that number. 

This principle may be applied to the following sums : — 
1. Divide % by 6. Ans. ^. 6. Divide ^j^ by 8. 



2. Divide ^ by 2. Ans. -jJ^. 

3. Divide f by 3. Ans. •^^. 

4. Divide -j^ by 5. Ans. ^. 



6. Divide J^- by 7. 

7. Divide if by 11. 

8. Divide ff by 0. 



By uniting the two preceding principles, we have the foUow- 
ing more comprehensive principle, viz. — 

^ 07. The value of a fraction is divided by a whole nuwh 
'.6% * ! numerator y or by multiplying the 

ST. 
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Note. — The namerator should alwsys be divided, when it can be 
done wUkotU a remainder. In all other cases, the denominator should be 
multiplied. 

From the precediDg remarks and illustrations, we learn thai 
whatever operation is performed on the numerator of a fraction, 
the SAME OPERATION IS PERFORMED on the VALUE of the froc* 
tion ; hut that the effect produced on the value of any fraction 
is the reverse of the operation performed on its denom- 
inator. 

§ 08* 6. A fraction is multiplied hy a fraction y by multi^ 
plying the numerators together for a new numerator ^ and the 
denominators for a new denominator. 

For example : Let it be required to multiply -J- bj ^. Agreeably to the 
principles already explained, if I multiply the denominator of the fraction 
•^ by 4, the other denominator, I shall obtain ^ of that quantity, yiz^ 
-^ ; and if I multiply this quantity, viz., i^, by 3, the other numerator, 
I shall make this value three times as large, that is, it will become -fy » 
therefore, i^ is J of ^, or ^ X f = A* 

In accordance with the above, the scholar may multiply the 
following fractions : — 



1. Multiply ^ by ^, Ans, -,^. 

2. Multiply i by f . Ans, ^f . 

3. Multiply f by f. Ans. Jf . 

4. Multiply ^T l>y i' ^«^- ih 

5. Multiply f by -j^. Ans, -^ §^. 



6. Multiply 1^ by J. Ans, ^. 

7. Multiply \^ by f . 

8. Multiply ^ by f . 

9. Multiply jf by ^, 
10. Multiply ^ by -^j^. 



§ 69. 7. A fraction is divided by another fraction^ by 
inverting the divisor, and multiplying them together, as before, 

A unit is contained in the fraction }, three fourths of once ; 
^ is consequently contained in the same fraction twice as often, 
viz., f of a time ; and ^, three times as often, viz., | of a time ; 
which fractions are obviously obtained by multiplying f by ^ 
and ^ inverted. Again, suppose it be required to find how 
many times ^ is contained in |^. As before, a unit, or 1, is con- 
tained in ^ seven eighths of a time ; ^ would be contained in 
it four times as often, viz., ^- of a time, and J would be con- 
tained in the same only one third as often as ^, viz., |f of 
a time,= l^, or 1^. This result is obtained by inverting 
the divisor J, and multiplying it into the dividend, }; thus, 

The following examples may now be performed*, — 
1. Divide } by §, Ans, f . j 3. D\t\de % \>i ^^. A» 

2. Divide i by f Ans. f J. \ 4: DwVdc % \>1 \^- ^ 
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5. Divide ^^ by ^. Ans, -f^, 

6. Divide -^^ by j^y. Ans. f J. 

7. Divide J by f . 



8. Divide f by ^ 

9. Divide f by ^. 
10. Divide ^ by f 



^ 70* S. TjT the numerator and denominator of anj/fraii' 
tion be both multiplied or both divided by the same munher^ 
the value of the fraction will not be altered. 

Of this principle no explanation is necessary. The value of the fise> 
tion b«ing the quotient arising from dividing the numerator by the 
denominator, it is obvious that, if both the terms be doubled, or repelled 
any number of times, the value of the quotient will not be afibcted. 



REDUCTION OF FRACTIONS. 

CASE I. 

§ 71. To REDUCE Fractions to their lowest Terms; 

OR, TO FIND THE LOWEST TeRMS RT WHICH THE YaLUE 

of a GIVEN Fraction can re expressed. 

« 

Xtttlt. — Divide both numerator and denominator by any 
number that will divide them both without remainder ; then 
divide the quotients obtained, in the same manner, and so coH' 
tinue to do till there is no number greater than 1 that tnU 
divide them. The last quotient will be the numerator and 
denominator required. 

Ex. 1. Reduce ^f to its lowest terms. Operation : || -r 
8 = 1; and f -7- 2 zi: J, its lowest terin. 

2. Reduce -]-f ^ to its lowest terms. Ans. j^. 

3. Reduce -^f |f to its lowest terms. Ans. ^. 

4. Reduce ^jpg to its lowest terms. Ans. ^. 

5. Reduce ^f to its lowest terms. Ans. |v. 

6. Reduce ^^fy to its lowest terms. Ans. §4^ 

7. Reduce |$ to its lowest terms. Ans. ^}. 

8. Reduce -^^^ to its lowest terms. Ans. ^. 
9 V^WiT *^ '*3 lowest terms. Ans. ^. 

^^r to its lowest terms. Ans. -j\f. 

y^ to its lowest terms. Ans. ^^. 

f- to its lowest texma. Aas. 4^ 

j^ to its lowest terms. Ana. \^, 
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CASB 11. 

§ 79* To REDUCE A Whole Number, or a Mixed 

QUANTITT, TO AN IMPROPER FRACTION. 

]ftlllf« — If the given quantity he a whole number, multiply 
it by the proposed denominator ; the product will be the nwner^ 
ator; but, if it be a mixed qucaUity, multiply the whole number 
by the denominator of the fraction, and to the product add the 
given numerator ; then, wider the number thus produced, write 
the denominator, 

Ex. 1. Reduce 21 to a fraction whose denominator is 9. 
Operation : 21 X 9 =: 189, the numerator ; the fraction, there- 
fore, is -^|A. 

2. Reduce 8j^ to an improper fraction. Operation : 8 X 
3 = 24, and 24-[- 1 =25, the numerator ; therefore, ^ is the 
answer. 

3. Reduce 16f to an improper fraction. Ans. ^, 

4. Reduce l7-f| to an improper fraction. Ans, ^^, 

5. Reduce ^7-^ to an improper fraction. Ans, ^f^, 

6. Reduce 135^ to an improper fraction. Ans. ^^. 

7. Reduce I j^ to an improper fraction. Ans, ^, 

8. Reduce 1728^^ to an improper fraction. Ans, M/^^. 

9. Reduce 9j- to an improper fraction. Ans, -^ 

10. Reduce 12f to an improper fraction. Ans. ^, 

11. Reduce 8 to a fraction whose denominator shall be 9. 

Ans. y. 

12. Reduce 16 to a fraction whose denominator shall be 12^. 

Ans J^. 

CASE III. 

^ 7S« To REDUCE AN ImFROPER FRACTION TO A WhOLE 

OR Mixed Number. 

jJKUlf ^ .^ Divide the numerator by the denominator ; the 
quotient will be the whole number. If there be any remainder, 
place it over the denominator, at the right of the whole number. 

NoTX.— The true quotient include« both the whole number and frao- 
tioD. In all cases of division, therefore, the remainder, if any, constitutes 
the numerator of a fraction of which the divisor is the denominator. 

Ex. 1. Reduce -^ to a mixed number. 

orERATIOH. 

17)141(8 
136 

5 rend. ; thereftvra, 8;^ \ftiaM 
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2. Reduce -^^ to a mixed quantity. Aits. 15^^. 

3. Reduce ^^ to a mixed quantity. Ans. 13^. 

4. Reduce ^- to a mixed quantity or whole number. Ans. 7. 

5. Reduce ^f*^ to a mixed quantity. Ans. 5f^. 

6. Reduce -^^^ to a mixed number. Ans. 10^|. 

7. Reduce ^^ to a mixed number. Ans, 56^. 

8. Reduce ^^^^ to a mixed number. Ans. 56^. 

9. Reduce -^^ to a whole number. Ans. 12. 

10. Reduce -{^ to a mixed number. .^ns. &|^. 

11. Reduce ^-7^^^ to a whole or mixed number. Ans. 288. 

12. Reduce ^^f^ to its prqper number. Ans. 2704^. 

CASE IV. 

^ 74* To REDUCE Compound Fractions to Sucple ones. 

i&ttlt 1st. — Multiply all the numerators together for a ntw 
numerator^ and all the denominators for a new denominator, 
and reduce the new fraction to its lowest terms, hy Case I. 

Ex. 1. Reduce § of } of f to a simple fraction. 

Performed : 2 X 3 X & = 30, the new namerator ; and 3 X 4 X 6=73, 
the new denominator ; therefore, ^^ is the fraction required, bat suacepti- 
ble of being expressed in lower terms ; therefore, ^J -*- 6=581*^, jJiu. 

Compound fractions may be reduced to simple ones, however, 
much more expeditiously, by canceling. The labor of reducing 
to lower terms is thereby avoided. 

SftUU 2d. — Draw a horizontal line, and place att the numir- 
ators above the line, and all the denominators below it. Cancel 
the numbers as for as practicable, as taught in the Rvle for 
Ctinceling; then make the product of the numbers rcmmmng 
above the line the neto numerator, and the product of those re- 
maining below, the new denominator. 

Note 1. — If there be nothing remaining above the line, after cancel- 
ing, 1 will always be the numerator of the new fraction. The same ii 
true of the denominators. 

Ex. 2. Reduce ^ of |^ of ^ to a simple fraction. 

-I o ^ 1 Q )f 

Statement : ' " . Canceled : ,7-7-z. Ans. yW. 

Example l?t stated .and solved by canceling: 
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3. Reduce ^ of ^ of ^} to a simple firaetioii. 

Statement : ' ' —- Canceled : -^ — ^-7. Ans, i. 

4 

NoTK 2. — Whenever the prodact of anj two nambers on one side of 
the line will cancel any nomber on the opposite side, they niay be so o«ii- 
celed ; as, in the last example, 7 and 2 below the line cancel 14 above it. 

4. Reduce ^ of -f f of ^ of j^ to a simple fraction. 

61 2 

5. 12. 4. 7 _ , , ISt. V%. 4. 7 

^'"'""^"^'^ ^HTiTi- ^"°""^^^ ^ snriri' 

3 a 

and 7X^=14, numerator ; and 13 X 3 = 39, denominator ; 

therefore the new fraction is ^|. 

5.' Reduce ^ of J^ of ^ of ^ of -^75- to a simple fraction. 

6. Reduce ^ of § of f of f of f of f of J of f of ^ to a 
simple fraction. Ans. ^. 

7. Reduce || off of y^^ of f of f of f to a simple fraction. 

Ans, ff f 

Note 3. — If any term of a compound fraction be a mixed number, it 
must be reduced to an improper fraction before stating. 

8. Reduce ^ of f of 4§ of ^ of f to a simple fraction. 

4f = ^ ; therefore, statement : ' ; which, canceled, 

will give the Ans. f . ^' ^' ^' ^' ^ 

9. Reduce § of 7^ of -f of 2^ to a simple fraction. 

Ans, ^=16^. 

10. Reduce ^ of f off of §• of f to a simple fraction. 

Ans. 1^. 
-11. Reduce -fj^ off of -ft to a simple fraction. Ans. j^. 

12. Reduce ^^ of | of | of ^ to a simple fraction. Ans. -^jj. 

13. Reduce -H- of ^ of |j- to a simple fraction. Ans. -f^. 

14. Reduce f of ^ of ^(r of ^ to a simple fraction. Ans, ^. 

15. Reduce f of 8^ of 5| to a simple fraction. 

Ans. ^fi, or 70|. 

CASE V. 

§7S, To CHANGE Fractions from one Denomination 
TO another, without altering the Value. 

JF^rst To reduce Fractions of low Denominations to tl 

of tiigher Value. 

Mult* — Divide the fraction, or, toKat \s tKe some. * 
multiply the denominator hy such numbers cw cwr* " 
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reduce the given quantity from the oitbn to the BBacnuBD m-^ 

NOMINATION. 

Ex. 1. Reduce ^ of a penny to the fraction of a pound. 

The numbers required to reduce pence to pounds, are 13 mnd 90 ; 

therefore, ^ of a penny ii to be divided by these numbers ; sad sinae 

thin can be eflEected, in the present case, only by multiplyUi£ the denonn- 

5 5 

nator, the operation will be, - « «^ TT:: J »nd this, by Ohc I., is 
'^ 6x12x20=1440 

reduced to 7^7, which is the fraction required. Hence, ^ of a penny 
equals ^-j-ff of & pound. 

The canceling principle may, however, be successfully ap- 
plied in the solution of sums of this character. 

JRltlf FOR Canceling. — Place the numeraior of the given 
fraction above a Jiorizontal line, and its denominator below it; 
then place also below the Une, such numbers as are neeessan/ 
to reduce the denomination given to that required. Cancel, ^c, 
as before. 

We will solve the above example by this rule also. 

Statement : — r— n-. 
6. 12. 20 

The scholar should compare the statement with the rule, to see that he 

understands its application. The above statement canceled : ' |q"««; 

4 

and 6 X 12 X 4 sb288, the denominator, as before, and nothin|^ remains 

as a numerator; therefore, as before, ^j^^ of a pound is the answer. 
(See Note 1, Case IV.) 

2. Reduce f of a farthing to the fraction of a shilling. By 

3 3 

the common rule, - -~, which, by Case I., equals 

3 
u^, Ans, By the rule for canceling, ■. The same, can- 
celed, — = ^- Ans, 

4. 4. IS ** 

4 

3. Reduce f of a penny to the fraction of a pound. State- 

nient: ^ ^^ ^ . Canceled: ^ ^^ ^ ; and5 X 3X20 = 300; 

3' 
therefore, Ans. ^^. 

4. Reduce f of a gallon to the fraction of a hogshead. 

Ans, yJw. 

(\ * » * 

Statement : r-rr. The 63 Yielovi iVve Vwa^ x^xic^a \bfe sal. 
7. 63 

^s to hogsheads. 
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5. Reduce f of an ounce Troy to the fraction of a pound. 

Ans, ^. 

6. Reduce |^ of a minute to the fraction of a day. 

Ans. x^Vv* 

7. Reduce -fi of a pound avoirdupois to the fraction of a 
cwt Ans, y^y. 

8. Reduce f of a nail to the fraction of an ell English. 

Ans, T-f ly. 

9. Reduce -fj of a penny to the fraction of a pound. 

10. Reduce ^f of an hour to the fraction of a year. 

Ans, -ff-^ffjj* 

^76* Secondly, To reduce Fractions of high Denomina- 
tions to equivalent Fractions of lower Denominations. 

3Rttl€« — MMUiply the numerator by such numbers as art 
required to reduce the given quantity from the given to the r^ 
quired denomination^ and then, by Case /., reduce the result to 
its lowest terms. . 

Ex. 1. Reduce ^ of a shilling to the fraction of a farthing. 

To reduce shillings to farthings, we multiply by 12 and 4 ; therefore, 
g^ X 13 X 4 « Hi *nd, by Case I., 41=^, Am. 

Kttlt FOR Canceuno. — Place the numerator of the given 
fraction above a horizontal line, and the denominator below, as 
before ; then place above the line such numbers as are necessary 
to reduce the denomination given to that required. Cancel, Sfc,, 

tis before. 

1 12 4 
The above sum solved by this rule. Statement: -^ — '-—. 

The same canceled : ^ ; therefore, ^ of a farthing is 

the answer. * ^ 

The scholar will carefully observe the difference between the state* 
meat here, and the one given for reducing low denominations to high. 

2. Reduce -vht of a pound to the fraction of a penny. Ans. #. 

1. 20. 12 
Statement: _-r . 

3. Reduce -j-}. of a pound Troy to the fraction of a pwi 

1- 12. 20 
Ans. V, or ^ pwt. Statement : ~ . 

4. Reduce yV ^^ ^ pound Troy to the fractvxi o^ «xv fs^w^A« 

5. Reduce j^ of a penny to the fraction ot %. ^^it^^t^- 
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6. Reduce 77x^7 ^^ ^ ^^ ^^ ^^® friction of a barlej-corn. 

-^»*- ^- f 

7. Reduce y^^ of a cwt to the fraction of a poiuid aroirdu- ! 
pois. -4*15. -j^. 

8. Reduce ^ |^ of an ell English to the fraction of a nail. 

Ans. f. 

9. Reduce g ^ ^ of a year to the fraction of an hoar. 

Ans. -ff. 

CASE VL 

^ 77. To REDUCE Fractions of a higher Denomina- 
tion TO THEIR Value in Whole Nubibers of a lower 
Denomination. 

Iftttlt* — Reduce the fraction to its next lower denomination, 
by multiplying the numerator by the requisite number^ and 
divide the product by the denominator ; the quotient thus ob- 
tained will be a whole number of the lower dawmimttian, and 
the remainder, if any, may be reduced and divided as before. 
This process may be continued till nothing remcdnSy or tUi the 
frcu^tion is reduced to the lowest denomination. 

Ex. 1. Reduce f of a pound sterling to its value in shillings 
and pence. 

OPERATIOir. 

2 = numerator. 

Div. by denom. 3 ) 40 = shillings. 

13 s.y and 1 s. remains, which equals 12d., 
and 12 d. -7. 3 = 4d. Therefore, 13 s. 4 d. is the required num- 
ber. 

It is evident that §• of a pound sterling is 20 times as many thirds of a 
shilling, viz., ilJLs=sl3^ shillings; and -^ of a shilling is 12 thirds oft 
penny, that is, J^ = 4 d. Hence, ^ of a pound is 13 s. 4 d. 

2. Reduce ^ of a pound sterling to its value in lower 
denominations. 

Solution : ^^ of a pound =;;: ff of a shilling, and fg of a shil- 
ling = ^^ of a penny = 4 d., Ans. 

3. Reduce f of a pound Troy to its integral valne^ 

Ans. 9 oz. 

4. Reduce -j^ of a day to its integral value. Ans. 1 h. 520 m. 
5- ~ *j of an hour to Via N^Xne m viV^^i tlmtbiX^^x^. 
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6b Reduce ^^ of a hogshead to its value in whole numhers. 

Ans. 2 qt. 1 pt 1 gi. 

7. Reduce | of a quart to its iutegral value. 

Ans, 1 pt. 1 gi. 

8. Reduce f of an ell English to a whole numher. Ans, 3 qr. 

9. Reduce ^ of a yard to a whole number. Ans^ 3f qr. 
10. Reduce f of an ell French to a whole numb^. 

Ans. 4 qr. 

CASE VII. 

§78. To REDUCE THE LOWER DENOMINATIONS OF A 

Compound Number to Fractions of a higher De- 
nomination, 

Kttte« — Reduce the given quantity to the lowest denomi- 
nation in that quantify, for a numerator of the fraction ; and 
then reduce a unit of the higher denomination to the same 
denomination with the numerator, for the denominator of the 
fraction. This fraction reduced to its lowest terms by Case L 
will be the one required. 

Ex. 1. Reduce 2 qr. 2 na. to the fraction of a yard. 

Operation : 2 qr. 2 Da.= 10 nails, the numerator ; and 1 yd. =4 qr., and 
4 qr. = 16 nails, the denominator. Therefore, |.^ is the fraction, which 
equals 4, Ans, 

The operation may be much abbreviated by canceling ; for 
which the following wiU be found a conyenient rule : — 

Iftttlf FOR Canceling. — Reduce the given quantity to the 
Imoesi denomination mentioned, (if it consist of different denom- 
inations,) and place it above a horizontal line; and beneath the 
same line place the numbers required to reduce this denomination 
to the required denomination. Cancel, multiply, S^c, and the 
terms of the required fraction will be obtained., 

Ex. 2. Reduce 3 s. 4 d. to the fraction of a pound. 
Operation : 3 s. 4 d. = 40 d. ; and pence are reduced to pounds 
by dividing by 12 and 20. Therefore, 

a 

40 4fli 

Statement: -r-:-. Canceled: 



12. 20' * IX. SH. 

6 

Nothing remains above the line ; the nnmerator of the required fraction^ 
therefore, is 1 ; and 6 remains below the line, and eonsie^exiVXN \% >^<& ^>&- 
nominator. Therefore, J. is the ihustion xeqaiTtd*, vudi ^. 4a. 'Sa \^ 
pound. 
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3. Reduce 2 roods and 30 rods to the fraction of an acre. 

2 roods and 30 rods =: 110 rods; and rods are reduced to 
acres, by dividing by 40 and by 4. The statement, therefore, is, 

— -- ; and the same, canceled, is, ■ = ^, Ans, 

4. Reduce 12 ounces to the fraction of a pound ayoirdupois. 

Ans. |. 

5. Reduce 26 gal. 2 qt to the fraction of a hogshead. 

Ans. Y^. 

6. Reduce 3 fur. 20 rods to the fraction of a mile. Ans, -f^, 

7. Reduce 3 qr. 2 na. to the fraction of an ell English. 

Ans, ^jf, 

8. Reduce 2 dr. 2 sc. to the fraction of an ounce. Ans. ^. 

9. Reduce 2 qr. 24 lb. to the fraction of a cwt. Ans. f . 

10. Reduce 6oz. lOpwt. to the fraction of a pound Troy. 

Ans. ^. 

11. Reduce 6 qt. to the fraction of a bushel. Ans. ^. 

12. Reduce 12 h. 30 m. to the fraction of a day. Ans. ||. 

13. Reduce 4d. 12 h. to the fraction of a week. Ans. ^j. 

14. Reduce 15 deg. 30 m. to the fraction of a sign. Ans. |j 

CASE VIII. 
§79. To REDUCE Fractions haying different Dt' 

NOMINATORS, TO EQUIVALENT FRACTIONS HAVING i 

COMMON Denominator. 

3&Ul(* — Multiply all the denominators together, far a new 
denominator, and each numerator into aU the denonunaimt 
except its own^ for a new numerator to each fraction. The 
several numerators, placed over the common denominator^ wiS 
give the required fractions. 

Note. — The fractions should be reduced to their lowest 
terms before multiplying. 



If the scholar looks carefully into the nature of this mle, he will 
that the operation consists simply in multiplying the nuinermton and 
denominators by the same numbers; and he has already learned Mwt this 
does not affect the value of the fraction. 

Ex. 1 . Reduce f , ^, and -^9 to a common denominator. 

PERFORMED. 

^X 5 X ii =^ 385, the common denociiMMLUff. 
K^X 11 = 339, the num. for %, viYivcYk \Vv««jtowk:=.^jl5^. 



4X7X11 — 308, the iiimierator for J ; therefore, | = f||. 
8 X 5 X 7 — 280, the numerator for -[\\ therefore, A — 5li- 
The required iraclions, therefore, are, 3g|, JSf, f ||. 

2. Reduce ^, -}, j, }, to a common denominBtor. 

Ans. ^, T^V ^, and 

3. Reduce f , i, ^, and ), to a common denominator. 

4. Reduce ^, -y-, -j^, and -^g, to i common denominator. 

Am,, mh W»Y, ]fm. JtlJ. 
6. Reduce f, f , f , and -^, to a caininoD denominator. 

Ans- t^bWt, im, +IS8. -i*^A- 
6. Reduce g, ^, }, and -A, to a common denominator. 

At the coiDiuenceniPnt of thin title, the icbolar wbb instructed relative 
to the peculiar (urin and nature of frBclione, and made iicquiunted with 
certain principles of universal spplication. In the course of the pn- 
cedlng eight cnses, he has been taught the varioua changes of which 
fractions are auscepllble, while theii vaiue remains anaaected. His 
attention will now be directed til thoae opetatiuna by whicli their Tabit ?i 
afftcted. 




ADDITION OF FRACTIONS. 



1§80. If the scholar will turn back to Simple Addition, 
will there find it stated, that numbers or quantities of the 
same kind only, can be reduced to a single number or qtianlity 
by adding. The same is true of fractions. It is obvious that 
^ of a shdling and ^ of a penny make neither $ of a shilling 
nor 5 of a penny. But J of a shilling makes \* of a penny ; 
and to this we can add ^ of a penny, and the amount will be 
Y of a penny, 

add fractions, they must bt reduced 
(See Case V.) 

It ia equally impoaaible to add fractions whose deoominatar-s are unlike. 
^ofashiUingaddedtn j-ofa shilling makes neither § of a ahilling nor 
\ ofa Bhilhng. But ^ of a Bhilling = f of a ahillrng; and J 4-| = f of 



Fractions must therefore be reduced to a 

before theff ran be united. (See Case V\\\.^ Wcv^ct ■"s.l^* 
^gihe following rule ; — ^^^| 
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3&UU* — Reduce ali the fractions to the same denommatim^ 
and also to a common denominator ; then add their numerators^ 
and place their sum over the common denominator, Ifthefrac* 
tions produced he improper, reduce them to a whole number or 
mixed quantity. 

Note. — If any of the fractions are compound, tb^y must be reduced 
to simple ones, before they can be reduced to a common denomintUir. 
(See Case IV.) 

Ex. 1. What is the sum of J and ^? — These fractions, re- 
duced to a coinmou denominator by Case VIII., become ^ and 

^f , and /x + if = ft> o^ l5*r» -^'^^• 

2. What is the sum of f of J, and f of | ? — By Case IV. J 
<^f i = ^2-» an<i t of J = I, and ^7^ + 1= -^-1-^8^, (see Case 

VIII.) and ^A + ^is = \hh or 1t«f- 

3. What is the sum of j- and ^1 Ans, -^, or 1|. 

4. What is the amount of f of |, and f of If ? Ans, |J. 

5. What is the amount of 18 and 16, and j^ of J ? Ans. 34f 

Note 2. — When whole numbers are combined in the same operation 
with fractions, add each separately, and unite them, as in the above sum. 

6. What is the amount of 21, 7, J, and ^ of ^? Ans. 5K)^. 

7. What is the amount of f of a penny added to ^ of a J^. t 



Explanation. — ij-of a j£. = ^7^ofa penny; and -^ of a penny -f- 
of a penny =-3x^ of a penny, and this equals iis. 3 d. 1§ qr. Atia. 

8. What is the amount of f of a yard and |^ of a nail t 

Ans. 3 qr. Oj na. 

9. What is the sum of f of a pound added to j- of a shilling? 

^ns. JLg5.8.=:17s. 2d. 

10. What is the sum of ^ of f , and f of |J ? Ans, f g, or l|g. 

11. What is the sum of ^ off of J of ^ off off, and ^1 

Ans. ^, 

12. What is the sum of f of a ton added to f of a cwt. 1 

Ans, llf J cwt. 

13. What is the sum of ^ of a day added to ^ of an hour ? 

Ans. 19-1^ hours. 

14. What is the sum of J of a pound, J of a shilling, and ^ 
of a penny ? Ans. 3 s. 2 d. 2 qr. 

15. What is the sum of ^ of a week, f of a day, and j- of an 
hour 1 Ans» 1 day, 22 hours, 15 m. 

U 
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SUBTRACTION OF FRACTIONS. 

§81« As we can subtract a quantity from another of the 
same kind only, it is obvious that the same preparations are 
necessary to perform operations in this rule as in the prece- 
ding; therefore, 

lElUlC* — Prepare the frcu^tion as in addition^ then substract 
the less numerator from the greater, and place the remainder 
over the common denominator. 

It will be obvious that the difference of the numerators ia 
the difference sought. 

Ex. 1. From ^ take ^. Operaticm: i — j- = fi — A = 
^, Ans, 

2. Fromf take/r- | — A = ill — t^^ = ^A". ^'w. 

3. From f take ^. Ans, ^, 

In this last example, it is evident that, as 'the denominators are the 
same, the operation consists in subtracUnff the numerators only. The 
same is true of all similar examples, provided only that the fractions are 
of the same denomination. 

4. From \^ take ^. Ans, -fy, or ^. 

5. From {^ take ^-f- Ans, -fy, 

6. From ^ take ^^^, Ans. ^§, or f . 

7. From §| take ^|. Ans, ^, or f, 

8. From j of a pound take ^ of a shilling, j. of a pound = ^ 
of a shilling, and ^ zz= ^^ of a shilling. Therefore, ^ — ^ 
= -S^ of a shilling, and ^^ of a shilling = 9 s. 2 d. 

9. From J of a league take j- of a mile. 1 league z= 3 
miles ; therefore, f of a league = f of a mile ; and j^ of a mile 
= f of the same ; hence, f — J = Jor IJofa mile, which is 
the distance required. 

10. From J of a shilling take } of a penny. 

Ans, ^jt, or 5^ pence. 

1 1. From ^ of a day take ^ of an hour. 

Ans, ^^, or 2(^ hours. - 

12. From y®^ of a pound avoirdupois take f of an ounce. 

Ans. ^^, or 13^J ounces. 

13. From f take ^ of § of f. Ans, ^. 

^off ofJ=:i, andj— i=f orl. 

14. From |^ of an ell English take ^ oi[ ^ ^%x^. 

Ans. \^»^*t' 
15. From 9} take 6^. . . ■ * 
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16. From 19 yards take 5| yards. .^ijii. 18^ 

17. From 7 ells English take 4^ yards. 

Ans. J^=: 4^ yards, or 3f ells Engiish. 

18. From j- of a pound sterling take f of a penoy. 

Alls, 3^ of a penujy cnr 28. l-^^ 

19. From f of a rod take J of a foot Ans. ^ or 10^ feet 

20. From f of an ounce take f of a pwt 

Ans. A^ pwt, or 16^^ pwt 



MULTIPLICATION OF FRACTIONS. 

§ 83. A fraction may be multiplied by a whole number, 
either by multiplying the numerator or dividing the denominator 
by that number. This has been fully illustrated in sectioD 
4th of Fractions. 

Ex. 1. Multiply ^ by 16. Ans. -yt-, or £4. 

2. Multiply f by 8. Ans. V^, or 6|. 

3. Multiply f by 9. Ans. ^, ot 7f 

4. Multiply f by 3. Ans. V^, or 2f . 

5. Multiply i^ by 7. Ans. ^, or 6J. 

6. Multiply fi by 8. Ans. ^, or 7. 

7. Multiply %% by 12. Ans. ^, or 11. 

8. Multiply f f by 3, Ans. y, or 3|. 

A fraction is multiplied into a whole number equal to its de- 
nominator, by rejecting that denominator. 

9. Multiply i^ by 21. By dividing ^ by 21, I take ^^i 
part of 15 ; if, then, this ^ part be repeat^ 21 times, it is evi- 
dent that the value of all the parts will equal 15. 

10. Multiply H by 8^ ^iM. 72. 

11. Multiply i by 9. Ans. 7. 

12. Multiply li by 73. A115. 41. 

13. Multiply a by 43. Ans. 21. 

§83« To MULTIPLY Fractions by Fractions. 

Wit " " ipi^ the numerators of the given fractions It- 

'f^ ured numerator^ and the denominators^ for 

motor; then<» hy Cose I., reduce IKetcnn 
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NoT£. — Mixed numbers are to be reduced to improper fractions before 
multiplying ; or we may first multiply the integers, and then the frac« 
tions, and add their products. 

Ex. L Multiply f by f f X J = ii» and f^ -^ 3 = ^^, 
Ans, 

2. Multiply f by f iXi=H = Th, Ans. 

3. Multiply 7^ by 3J. 7J = J^, and 3^ = ^^^. and Jyi X 
J# = Jja = i^, or 25, Ans. 

lElltIt FOR Canceling. — Pltice the numerators of the given 
fractions above a horizontal line, and their denominators below 
the same. Cancel^ multiply, Sfc,, as before. 

One important adyantage of the above rule will be found in the fact, 
that it always gives the answer in its lowest possible terms. 

4. Multiply ^ by f 

Statement: J-i|. Canceled: i;^= A, ^«.. 

5. Multiply J of^ofj by i off of ^^. 

3. 1. 2. 1. 2. 11 ^ , , S. 1. 8. 1. R. n 
Statement : ^^^ ^ ^ ^^ . Canceled : ^ ^ ^ ^ ^ ^^ ; 

2 
therefore, 11 = numerator, and2X6X9Xl2= 1296, de- 
nominator, and xj^y Ans. 

6. Multiply ^ by T^. 

9. 3 

Statement : ■j^—j^. Ans. ^. 

7. Multiply J by 2f Ans. ^^ or 2^, 
S. Multiply 16^ by 12^. Ans. 203^. 

9. Multiply 13^ by 9f . Ans. 124^. 

10. Multiply i off off off off of f off off, by i of ^^ 

In solving sums by canceling, like the above, the necessity of reducing 
compound fractions to simple ones is avoided. 

11. Multiply i of 19 by f. 

Statement : -. Ans. ^-A, or 4*. 

2. 6 » « 

If any whole numbers are ffiven as parts of the dividend, it is only 
necessary to write them above the line, as in the last example ; or. if the^ 
are given as parts of the divisor, they only re<^vt^\ft^fcT^iw5»A.\>«»'« "^'^ 
line; the operation then proceeds aa\>e^oie. 

12. Multiply i of 10 hj ^. ^r^>» 

13. Multipiylu hy ^ ^ 
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14. Multiply 395 by i of f . ^jm. ^t«, or 68f. 

15. Multiply f of 3 times ^ of 5 times ^ of ^ of i, by f of 
t of f of T^. Ans, f 

16. What will 2^ toDs of hay cost, at 16f dollars per ton ? 

Ans. 41 1^ ddlars. 

17. What will 2^ barrels of sugar cost, at 18^ dollars pa 
barrel 7 Ans. 42^ dollars. 

18. What will 8f pounds of tea cost, at 14^ dollars per 
pound? Ans, lU-f| dollars. 

19. What will 4f cords of wood cost, at 3f doUars pa 
cord ? Ans, 17-f| dollars. 

20. What will 9 yards of cloth cost, at ^ dollar per yard! 

.^Ifts. 7j- dollars. 

21. What will 34 gallons of wine cost, at If doUars per 
gallon ? Ans, 46f dollars. 

22. What will 12j^ barrels of sugar cost, at 15^ ddUars per 
barrel ? Ans, 19d| dollars. 

23. What will 22j- pounds of lard cost, at ^ dollar per 
pound? Ans, 92|^. 



DIVISION OF FRACTIONS. 

§ S4L* Division of Fractions is naturally divided into the 
three following kinds, viz., the division of a fraction by a 
whole number ; the division of a whole number by a fraction ; 
and the division of a fraction by a fraction. 

Division of fractions by a whole number was fully iUustrated 
in Sec. 5th of the remarks introductory to this rule. It is, 
therefore, necessary here merely to repeat, that a frcutxfm is 
divided by a whoh number, either by dividing its numertUor^ or 
multiplying its denominator by that number, 

Ex. 1. Divide ^ by 9. Ans, ^, 

2. Divide f by 7. Ans, ^. 

3. Divide J^ by 11. Ans, |f . 

4. Divide f J by 3. Ans, ^, 

" '"-idef*by9. Ans, rf^, or ^ 

•jJff by 8. Ans, •^. 

ki by 6. Ans, ^. 

•V- ^y ^- ^^^ "H- 

*J by 12. Ans. ^{^. 
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10. Divide Jf by 7. Ans, fy. 

11. Divide J^ by 40. -Aiw. ^. 

12. Divide i by 72. Ans. ^. 

It is obvioos that the quotient arising from dividing a whole number 
by a fraction, must be as much larger than the number itself, as a unit or 
1 is greater than the fraction ; or, in other words, the given dividend 
must bear the same ratio to the required quotient, as the numerator of the 
fraction bears to its denominator. A unit, or 1, is contained in 6, six 
times ; 4 is contained in the same number, twelve times, and ^, eighteen 
times ; and $, half as many times as |, viz., nine times. The operation to 
obtain this last quotient is as follows : 6 X 3 ss=18, the number of thirds 
in 6; and 18^2=9. 

For dividing a whole number by a fraction, we have, then, 
the following rule : — ;• 

^ 8<i» Multiply the whole number by the demominator of 
the fraction, and divide the product by the numerator. 

Ex. 1. Divide 9 by f . Operation : 9 X 4 = 36, and 36 — 3 
= 12, the quotient. 

2. Divide 15 by ^. Operation : 15 X 6 z= 90, and 90 — 5 = 
18, quotient. 

Operations of a similar character may be performed by can- 
celing. 

Xlttlt FOR Canceling. — Place the whole number above a 

horizontal line^ and invert the fractional divisor ; thai is, place 

the denominator above the line, and the numerator below. Can" 

eel, Sec, 

7 

21 7 SI. 7 

3. Divide 21 by ^^. Statement: ——. Canceled: — '—-^ 

o a 

and 7X7= 49, the quotient required. 

42. 7 

4. Divide 42 by #. Statement : — ^. Ans, 49. 

o 

The following sums may be divided by either of the above 

rules : — 

5. Divide 18 by f Ans, 42. 

6. Divide 63 by ^. Ans, 91, 

7. Divide 63 by ^j, Ans, 77. 

8. Divide 42 by f. ^»5. 47^. 

9. Divide 66 by f A.-n&.^SI^^ 

10. Diytde 121 by J^ ^"^^^^i^^ 

11, Divide 101 by ij. X.. ^^ 
i^>. Divide 32 by ^. -^ 
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inglj 



8S* That the scholar may be enabled to eomwitnee ondenlattd- 



the diyiflion of fractions by fractions, he may turn baek, mad reriew 
the seyenth section of the remarks introductory to Fraetioiui. It is there 
said, that afiacUon is divided bv another fraction by imvertmg' the divimr, 
and then multiplying them together as in multipUeaUim. 

1. Divide i by*. An8.ii.€gl^. 

2. Divide f by ^. Ans. J^, <nr If 

SlUlt FOR Canceung. — Proceed in all respects as in muUi' 
plication of fractions, in arranging the terms qfthe dividend; 
then invert the divisor; that is, place the numerators below, and 
the denominators above, the line. Proceed to eancelj S^c, 

Ex. 3. Divide \\ by ^. 

3 3 

Statement: , ' ^ , Canceled: ^' _ . 
16. 5 VS. S 

4 

3X3 = 9, for 2i,-4n5. 

Note. — When the diyisor is a compound fraction^ each fiaction in the 
divisor must be inyerted. 

'^ A A S 

4. Divide f of ^ by J of f . Statement : . Can- 

4. U* la 3 

celed : T~r--r-r ; therefore, f , or 4, is the answer required. 

4. a> !• B 

15. 11. 5. 7 

5. Divide if of ^ by f of f . Statement : rr— i-^—r-^ 

17. l^v* o« I) 

Ans. an, or l^fj^. 
6. Divide ^ of ^^ of f by ^ of f of ^. Ans. ^, or IJ- 
7 Divide ^ by ^. -dns. 2. 

8. Divide 'a of f of ft of if of fj of J by J of f of ^ 

of A. ^ns.m = ^:^' 

9. Divide 4f by f of 6. ilns. 1^. 

10. Divide 6f by f of 4. ii»w. 2^. 

11. Divide f of § by ^ of 6^. Ans. ^J^. 

12. Divide 6 by i. Ans. 18. 

13. Divide 3^ by 2J. ilns. 1^ 

14. Divide i by 12. Ans. ^. 

15. Divide i of | by f off. Aim. 1}^. 

16. Divide J of 72 by | of 50. -Aim, 7f 

17. Divide |f by 6. Ans. ^. 

18. Divide | by 7. ilnj. ^. 

19. Divide ^^ by 3, Ans. ^. 

20. Divide i by S. Ans. ^. 

21. Divide 8 by i. An^.X!^. 
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22. Divide 12 by f Ans. 18. 

23. Divide 41 by |. ^ Ans. SL^. 

24. Divide 35 by f Ans. 49. 

25. Bought 8 lb. of coffee, for ff ^^ ^ dollar. What was the 
cost of one pound? Am. ^, or j^, of a dollar. 

26. Bought 9 pounds of sugar, for -y- of a dollar. What was 
the price of a pound ? Ans. -^^ of a dollar. 

27. In 8^ weeks a family consumes 84^ pounds of butter. 
How much is that per week ? Ans. 10/^. 

APPLICATION. 

1. What are the smallest terms in which the fraction ^^ 
can be expressed ? Ans. |. 

2. Reduce ^ to its lowest terms. Ans. {-. 

3. If $42 be equally divided among 12 boys, what fraction 
of one dollar will each boy receive ? Ans. j- of a dollar. 

4. What fraction of one dollar is $3| ? Ans. ^ of a dollar. 

5. If a man purchase ^f^ of a yard of cloth, how many 
yards does he purchase? Ans. 57f yd. 

6. What is the difference between ^^ of a yard, and 93 
whole yards ? Ans. f of a yd. 

7. If a yard of cloth cost $8.40, what will f of ^ of a yard 
cost? ^lu. $1.80. 

8. Paid $48 for a quantity of grain. How much did } of ^ 
of it cost? Ans. $12. 

9. Reduce f- of a penny to the fraction of a pound. 

Ans. 2^5-. 

10. What fraction of a pound is 3pwt. of gold ? Ans. ^. 

11. Bought a quantity of oil, for -^ of a pound sterling. 
How many shiUings, pence, &c., did it cost ? 

Ans. 16 s. 4 d. l-f^ qrs. 

12. Reduce f , |, f , and i%9 to a common denominator. 

-4ii5. JJ, IS, |§, and f*. 

13. What is the amount of the fractions t> l> t» "^d f ? 

Ans. J^, or 3^. 

14. Bought a yard of cloth, for f of a dollar. What woold 
be the cost of 8 yards, at the same rate ? Ans. $6f . 

15. If I pay j- of a dc^ar ibr a gallon of oil, what will 16^ 
gallons cost ? Ans. $12j^ 

16. What would f of an acre of land cost, if j- of an acre 
cost $27? Ans. $48. 

17. Bought } of a ten-acre lot, and sold f of what I pur- 
chased. lk>w much did I sell 1 Ana. 3 acres. 

la What would 305 Ik oClMlttM«o*,iiL\<&W^^ 
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19. Expended $18 for cloth, worth f of a dollar per yard. 
How many yards did I purchase 1 Ans. 21f yd. 

20. Paid II of a dollar for 6 yards of ribbon. What did I 
pay per yard 1 Ans. ^^ of 1 dollar. 

21 . If f of an acre of land cost $33, what will -j^ of an acre 
cost ? Ans. f 5^. 

22. If ^ of a yard cost fj^ of a dollar, what will 2 yards 
cost ? Ans. $2,566 +. 

23. If 5 loads of hay cost $60, what will f of a load cost? 

Ans. $10f 

24. A mail owning f of a vessel, sold ^ of his share for 
$478.50. What would the whole vessel come to at the same 
rate? Ans. $1794.375. 

25. If 16 men do a piece of work in 56f days, in what time 
will 24 men do the same ? Ans. 37} days. 

26. Bought 20 yards of camlet, 5qr. wide. How many 
yards will be required, to line the same, that is only 3qr. wide? 

^715. 33^ yards. 

27. If ^ of a dollar will pay for lOj-lb. of sugar, what is the 
price of 1 Ib^ Atis. 7^ cents. 

28. If $20^ will buy 15^ barrds of apples, what is the cost 
per barrel? Ans. $lj^. 

29. Sold i of my farm, for $2700. What is the value of the 
whole at the same rate ? Ans. $3600. 

30. If 6 lb. of tea cost $7^, what is the value of I lb. ? 

Ans. 81-|f^. 

31. If 16f yards of cloth cost $33^, what is the cost of 
1 yd. ? Ans. $2. 

32. If a piece of cloth, measuring 13f yards, cost $27^, 
what is the value of 1 yd. ? Ans. $2^ 

33. If 7 liorses consume 2J tons of hay, how mach does 
each consume ? Ans. ^ of a ton. 

34. If 7 horses consume 2f tons of hay, how much will 9 
horses consume in the same time ? Ans. S}^ tons. 

35. Bought 6 lb. of hyson tea, and 10 )b. of black tea. The 
price per lb. of the latter was f the price of the former, which 
was f of a dollar. What was the price of the whole t 

Ans. $8^. 

36. Bought 8 yards of cloth of one kind, and 13 yards of 
another kind. For the former I paid $3f per yd.» and for the 
latter, ^ of that price. What did the whole cost ? 

Ans. $e5}|. 

37. Bought a barrel of melasses, at -^ of a dollar per 
lion. fn» "^ ■^;reed to pay f in cash, ^ in ef^, at ^ of t 

a" the Temaindet m VraUiei , tA. -^^ of a dollar 

jS each did 1 p^^ 1 




~^1VI8I0S 
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_ Aas. Cash, J4.931| ; 15j doz. eggs ; and 29 J lb. butter. 
If J of a yard cost f £., what will ^ of aii ell English 
Met [ Ans, 17 a. 1 d. 2? qr. 

39, Met a boy going to market with a basket containing 
LOI) apples, of which he promised to give me one, provided I 
would tell him how to divide the remainder so as lo comply 
with his father's directions, viz., that he should bring home the 
value of ^ of the apples in pepper, ^ in sugar, { iii cinnamon, 
and I in starch. How did I divide them ? 

Ans, 16^ of them to be ei^ended for pepper, 24^ for 
sugar, 33 for cinnamon, and 34j for siaich. 

40. Took a journey of 872 miles ; ^ of which I traveled 
by stearr.'boat, ^ by rail-road, ^ by slage-coaoh, and walked 
the Temainder. What distance did I travel iu each mode ? 

Ans. By steara-boai, 3993 miles ; byrail-road, 218 miles; 
by stage-coach, 145^ ; and on foot, 109 miles. 



QUESTIONS. — Wlml is a Fraction 7 If 1 unit be divided into two equal 
parts, whnl is ooch of theao parts calini? How is it wrillen! If it ba divided 
into Ilirae equal putt, wliit ib eacli part colled, and how is it written? Sitnilar 
(lueations sliQUld be asked leimacCing olhei TncIlDDa. When more puu tlion 
one SCO to be c(pre»ed, how is it done 1 What do rrocliaos, there roro,eipceie T 
How arothoY represented) What is the numbei below ihc lino eslled 7 Wliai 
does the deiiominaloc show t What it the number aboye the line called 7 
What docs the numenilar show 7 Wlial ore the two numbers called, when 
spoken of nnllectlFelv ? How manj khidi of fractions are there 7 tVhat are 
thev 1 What b a proper fraction t Give an eiampte. What is an improoei 
fracUon 7 Give aji eiample. What is a simple fraction ? Give aa eiample. 
What is A coaipound fraclion 7 Give im eiample. What is a mixed numbor 7 
Give an eiamplc. What is a comptei fraction 7 Give on eiample. What 

value oft^ fraction aflected by increaaing the numerator 1 [low.hv dimiuiih- 
ingit7 Givoanillustration. W]ialis,therefore,lheTalueorarnictiDnI Ifthe 
iiMmentot ofalVaction he lest than the denominator, how ia iu value compared 
with a unit? Ifthe numerator be equal to tiie denominaler, bow then does its 
value compare with a unit 7 And how, if the numprator ba greilor than the 
donDminatoT? ^Vhat ia the only conpidemtlon which llmitB the Taluo of* 
fraction^ tn what ratio ia the value of a fraction increased I How, then, may 

K served T What is necessar; to increase or diminish the value of a fraction T 
w, then, maj ■ fraction be mullipUedby a whole number 7 In what two ways 
may fractions be moltipjied by whole numfiera 7 How mava fraction be divided 
by a whole number T Row else may a fraction he divided by a whole number 7 
In what two wi^, then, may l>aotiona be diviiled by whole nnmbere I In what 
<-ase should the numerator always he divided I What operation io therefore 
jierformed on tlia value of a fraction, when the numeffllor is operated upon 7 
\nA what, when the denominator ia operateel upon T How ia a (Vaction multi- 
plied b^a fractioot How ia a (Vaction divided by a Itaciionl If the numer- 
ator and denominator be both multiplied by the same number, haw !».iiifniaK 
of the fraction affoeled? What is the tulo tor .wSariTO^ ^tat\i«i» N«> ■*««" 

Ifhut ia the mje fot reducing & wlia\a niiiaWr qt «■.■«.<* "^^^^^.^^ 
irii;jro;«.rfraeiion? How ia an inipropat (mo&oft «A>i'^^'? '^ „;;?.c fS ■* 
i.Hmhpr } la all aaea of diyision, whrt «ih(««1\™ iWY ^J^^^ V ' 
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lollioieuf.lowetTaJuB? 



What ia Cub VI. 1 Whiit i> the nile Tor il T VVhiit ieCBseVII.T Whatitthe 
ralofwill What i> the rule for caoEelLnfil Wliat ia Cue Vin.I What u 
thEntleforitT What is the note 1 What iniiit be done betbre IVictioiu Coa be 
added 1 What elie rotjuiro to ba done I Whnt is the nle for the addition of 
rmcIioiiiT WKbI note fallow! I What is Note 2 1 What prepaiationi il 
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>caonBCt]ibembtnicti>d7 What is the rule for sublncliiie 


flactioml Bowii 








multiplying ftaotio 


a bf rrBctioiti ! What i> the rule for canceling 1 Into 



bj a wholo number 1 What i 
unl How BTH fraqliona di.i 
igT What note follows the 



naturally divided f 
B the rule for dtvidii^ a whole number bj 
led by fractiooel What is Ihe rule for 



DECIMAL FRACTIONS. 



n 



^ S7> In the preceding rule we have contemplated the unit 
as diTided into any number of equal parts. 

We are nour to regard it as divided, first, into ten equal parts : 
then each of these into ten other equal part!, or the whole unit 
info one kvadred equal parts ; and these parts again, each into 
ten other parts, or the whoit into a thousand equal parts, Slc. 
The expressions obtained by these several divisiooH, therefore, 
decrease in value in the constant ratio of ten,front the left to 
the right, and are called decimals. Whole numbers, as was 
shown in Numeration, increase in ihe same ratio from (Ac right 
to the left, and both commence their enumeration with the unit 
figure. The connection between them is therefore so intimate 
as to render them susceptible of being written together and 
subjected to the same operations. The only important con 
sideration in writing them, in addition to what has already 
been explained, is to distinguish the one from the other. Tills 
U effected by the period, called in decimals, the point of sepa 
rtdion, which is always placed between thera. In the ex 
pression 2:t.S6, the 33 is the whole number, and the £S 
the decimal. 

It will be observed that decimals, although they express parts 

of imits, do not, like vulgar fractions, require two terms to 

express them. The given decimal may, however, be regarded, 

as in truth it is, a numerator, vtit\\ a denotninatot always undef 

stood. What ihis denominator \a, s\va]A tift cot ticx^ tJQif:«v. 

to itluatrate. The scholar maj i^wretae, \ii &« fe»^- ■^at*» 

oarefully examine the foUomng ^a.b\e. o? ^W»ft ftia.w\«!«. »-* 
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decimals. The decimals, it will be observed, are read or namer- 
mted from the left to the right. 



i I 

^ 3 
, I I 

flails I ^fSs^l 
% & S S & e S ^S^E^Sa 

8 7 6 5 4 3 2.3 4 5 6 7 8 

By an examination of the preceding table, the scholar will 
see that the 3 on the right of the separatrix is so many tenths. 
In the preceding rule, this would be thus expressed, -j?^, which, 
by Section 8th of the introductory remarks of the same rule, 
equals -fi^. He will also see, that the 4 on the same side of the 
separatrix, is so many hundredths, or y^^. Now, it is obvious 
that these two fractions, united, would make -j^. The same 
process of reasoning will show that the next figure, or 5, is so 
many thousandths ; and, since -^ = f^^x^^^, if the 5 be added, 
the amount will be -^f^. From the preceding, we therefore 
learn that, if the decimal consist of one figure only, it is so many 
tenths; if it consist of two figures, it is so many hundredths ; 
and if of three, it is so many thousandths ; and from this we 
derive the following conclusion, viz., that the denominator of a 
decimal fraction always consists of a figure 1, with as many 
ciphers annexed to it, as there are figures in the given decimal. 

The scholar may write a denominator to each of the following 
decimals, viz., .6 ; .356; .26; .7426; .98654; .71639. 

§ 88. From the preceding explanation of the nature of deci- 
mals, it is obvious that ciphers added to the right of a decimal 
do not affect its value, while those placed on the left diminish its 
yalae in a ten-fold ratio; for .5 is the same in value as ^, or ^, 
Now, if a cipher be added to the right of the .5, it becomes .50, 
which is of equal value with ^^, and this also equals j-. (See 
Case I., Vulgar Fractions.) If, then, .5 and .50 are each' equal 
to Xy it is obvious that the value of a decimal is not affected by 
ciphers placed on the right of it ; but, if they be placed on the 
Im, they diminish the value of the decimal in a tenfold ratio. 
The decimals .5, .05, and .005, will serve as an illustr^*' ~ 
From the explanation given above, the deiicsnxiVxi'dX.oT^ ^ 
several decunals are 10, 100, and 1000; ot l\ie d^^sna^* 
thus written : ^, ^, ^yy^. But fott lawM fa iHa M i «i 
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one tenth part of five tenths; and five thousandths, one tenth 
part of five hundredths. Hence, ciphers placed on the left of a 
decimal, diminish its value as above specified. 

The following numbers may now be expressed by figures, 
and then read : 

1. Seventy-six and six tenths. Ans, 76,6. 

2. One and three hundredths. Ans. 1.03. 

3. Eighty and fifty-eight thousandths. Ans. 80.058. 

4. One hundred and fifty-six, and thirty-nine thousandths. 

Ans. 156.039. 

5. One hundred and one and five thousandths. 

Ans. 101.005. 

§ 89* The scholar will observe, that, if there ie but one decimil 
fiffure, and that tenths, it requires the point only to be placed at the left 
of it, to express its true value > if it be hundredths, it requires a cipher to 
be placed at tlie leA. of it ; and if it be thousandths, it requires two cipben 
to be thus placed, with the decimal point on the left of the ciphers; and 
so on, according to the denomination. 

G. Write down nine, and three hundred thousandths. 

Ans. 9.00003. 

7. Write down twelve, and one millionth. 

Ans. 12.000001. 

8. Three hundred and seventy-five, and seven tens of thoo- 
sandths. Ans. 375.0007. 

9. Ninety-five hundredths. 

10. Three hundred and sixteen thousandths. 

11. Forty-five millionths. 

12. Sixty-nine, and nine hundred and three thousandths. 

13. Four hundred and fifty-six, and seventeen millionths. 

14. Five hundred, and three tens of millionths. 

15. One, and six hundred of millionths. 

16. Eleven, and seven billionths. 

17. Seven hundred and sixty-two billionths. 

18. Four hundred and twenty-one, and nineteen thousandths 

19. Seven hundred and six, and one hundred and three 
millionths. 

20. Twelve hundred and six trillionths. 

The scholar is now requested to turn back to Federal Money, and com- 
pare the denominations there given with those here brought to view. 
He will there find the dollar given as the unit money ; the dime aa tiii 
tenth part of the dollar ; the cent as the tenth part of the dime, or the Ihib- 
dredth part «*'♦»•'' -i«ii— . unj ^^ jj^i as the tenth part of the cent, tbs 
handler ' le, and the IboMsaxvdlb ^tl oC the dollar. It ■ 

fie0 Boend Money and d!ec\tn^^a «x« ^^t^iu^ 
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1. Reduce $21, 8 dimes, and 6 mills, to mills. Am. 21806. 

2. Reduce 21806' mills to dollars, cents, and mills. 

Ans. $21,806. 

3. Reduce $12, 3 dimes, 4 cents, and 9 mills, to mills. 

Ans. 12349. 

4. Reduce 12349 mills to dollars, cents, and mills. 

Ans. $12,349. 

5. Reduce $25 to cents. Ans. 2500. 

6. Reduce $9 to mills. Ans. 9000. 

To reduce dollars to cents, we therefore add two ciphers, and to re- 
duce them to mills, we add three. 

7. Reduce 2567 cents to dollars. 

Ans. $25.67, or $25 and 67 cents. 

8. Reduce 38679 mills to dollars, ^c. 

Ans. $38,679, or $38, 67 cents, and 9 mills. 

To redace cents to dollars, we therefore cat off two figures, and to 
reduce mills to the same, we cut off three figures, from the right of the 
given number. 

9. Reduce $2 to mills. 

10. Reduce 99 cents to mills. 

11. Reduce $1.03 to mills. 

12. Reduce 467 cents to dollars. 

13. Reduce 12008 mills to dollars. 

14. Reduce $42 and 3 mills to mills. 

15. Reduce 9000 mills to dollars. 



ADDITION OF DECIMAL FRACTIONS. 

§ 90* The scholar must here exercise a good degree of 
paution in writing the numbers to be added. He will recollect 
«hat, in adding vulgar fractions, it was necessary to reduce 
. hem all to the same name or denominator, before the numera- 
« tors could be added ; and that, in Simple and Compound Ad- 
dition, the same denominations only could be united. The 
fMme is true of Decimal Fractions. Hence, we have the fol- 
lowing rule : — 

3ElttlC« — Plctce the lohoU numbers as va 3\iw^ XA^%\.^«<*.> 

trM units under units, and tens under teas^ 85c, M?^o "^^^^^ 

/Ae decimals on the right of tht whole niwiibcr*^ wtlv te.t^*^^^^'*^ 
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tenths, hundredths under hundredths^ and tJumsamdths under 
thoustmdthst Sfc. ; then, beginning with the lowest demominatim, \ 
(uid up and carry, as in Simple Additum. LMstly, from tk 
amount paint of as many decmals as are equal to thegreattU ^ 
number of decimals in any one of the given numbers, 

Kx. 1. What is the amount of 3.56; 42.923 ; 125.6; 432; 
anil 59.3G5 1 

ADDED. 

3.56 

42.923 

125.6 

4.32 

59.365 

235.768 

TtM maiett number of deeunilfl in either of the numben given, ii 
threo ; therefore, three deoimahi are to be out off from the sfun. It will 
alway* be found correct to place the decioud point in the amouiit, diieetly 
below tlioae of the given numben. • 

'2. Add tho following numbers, 325.63; 275.215; 1.02; 
17.(k>:); !3((.l. Amount, 15SM^ 

3. What is the amount of 72.5; 32.071; 2.1574; 371.4; 
2.75 ? Ans, 480.8784 

4. What is the amount of 225.75; 25.50; 6.255; 27.225! 

Ans. 286.7a 

5. What is the amount of 35.175; 75.15; 13.31; 25.755? 

Ans. 149.39. 

6. Whatistheamountof 304.39; 291.09; 136.99; 12.10! 

Ans. 744.57. 

7. What is the amount of 365.541 ; 487.06; 94.67; 472i; 
439.089? Ans. 1858.860. 

8. What is the amount of 2.151 ; 375.422; .675; .45671 

Ans. 378.7047. 

9. Add together the following decimals, viz., sixteen hun- 
dredths ; two liundred and thirty-five thousandths ; six tenths; 
and one thousandth. Ans .996. ' 

10. What is the sum of one tenth ; two hundredths ; three 
thousandths ; four tens of thousandths ; five hundreds of thoB- 
sandthfi- and six millionths 1 Ans. .123456. 

r =«« the amount of $72,375; $41,176; tl.47; ' 

5; $146.73; and $0.16? Ans. $7ia761. 
I yoke of oxen, for $121.56; a horse, ioi 
NT, for $37,086; and a quantity of grun, fa 
EwasthecoBloCt]^e'viVMjL«^ A3M.%WtMI. 
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SUBTRACTION OF DECIMALS. 

§ 91* The scholar will ii6ed no eiq[>lanalioii of the nature 
of this rule. His knowledge of Subtraction, and of the pecu- 
liarity of decimals, will enable him at once to make a correct 
a{>plication of the following rule : — 



3^ltl0« — Ai down the less nmnber under the greater, so thai 
each figure in the lower number, or subtrahend, shaU stand 
directly under one of its own iuoHe or denomination. Proceed 
to subtract as in simple numbers, dnd place the separatrix 'as in 
addition of decimals. 

Ex. 1. From 978.635 take 19&.275v 

OPERATIOM. 

378. 63& 
195.275 

18 3.360, remainderw 

2. Prom 462.3 take 218.15. JRm. 244.1&. 

3. From 16.705 take 7.6845. Rem. d.0205. 

4. From 132.4 Uke 36.36. Rem, 96.04; 

5. From 127.05 take 66.006. 12m. 61.044. 

6. From 100.001 take 77.77. JRem. 22.231. 
7i. FrcHU five hundred thirtynsix, and fifleen hundredths, 

take two hundred thirty-six, and eighteen hundredths. 

Remi 299.97. 

8. From six dollars take fifly-five cents. Rem, $5.45. 

9. From one dollar take one mill. Rem, .999 mills. 
10. From 16 dollars take nineteen cents and one mill. 

Rem. $15;809. 



MULTIPLICATION OF DECIMALS. 

§9it» Vitilt* — Multiply €is in whole numbers, and point 
off as many decimals in the product as there are decimal* 
both factors. Whenever the de c imals in the product ore 
many as those of the factors^ the defldcnc^ wnuX ^ vKfi\ 
piacing ciphers (m tko l^ if thmk 




86.8020 



I 



Ans. 8010.144. 
Atis. 10.5375. 
Ans. 979.0033. 
Am. 1.0000. 
Ans. .5520. 
Ans. 307.14646. 
Ans. 33«.7832. 
Ans. .0001. 
Ans. 36.9954. 
Ans. .000001. 
Ans. .0625, or 6^ cts. 

KoTi. — To mallipl^ a decimKi b; 10, 100, 1000, &c., it ii necessar; 
aaU to romoye Ihe dEciniBj point as naay pluoea to the right u theie are 
Dlpbou in the multiplier. 

13. Multiply 1.56 by 10. Ans. 15.6. 

14. Multiply 36.541 by 100. 
16. Multiply .42 by 100. 
16. Multiply 46.3789 by 1000. 



2 Multiply IT5.2 by 45.72. 

3 Multiply 15.75 by 1.05. 

4. Multiply 37.99 by 25.77. 

5. Multiply 100.00 by 0.01. 

6. Multiply 3.45 by .16. 

7. Multiply 25.238 by 12.17. 

8. Multiply 27.56 by 12.22. 

9. Multiply .01 by .01. 

10. Multiply 7.02 by 5.27. 

11. Multiply .001 by .001. 

12. Multiply .25 cents by ,95 cents. 



Ans. 3654.1. 
Ans. 42. 
Ans. 46378.9. 



DIVISION OF DECIMALS 



i 



if 



§ 03. We are now to reverse the preceding operation. In 
multiplying decimalB, we were directed to point off as many 
decimal figures iu the product as there were in both factors. 
In division, the dividend corresponds to the product in multi- 
plication, and the ditiaor to one of the factors which produced 
that dividend, and we are required to obtain the other factor. 
Therefore, the decimals of the quotient and divisor united must 
equal those of the dividend 

Kult. — Divide as in simple numbers, and point 
tie riffht of the quotient as many decimals as are equ^ 
ofiUeimais in the divittaid, over tluisc in the dinxi 
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NoTs l.«-*lf the deeimal pkoet in the diTieor be more than thoee im 
the dividend, annex ciphers to the diTidend to make them eqoaL 

2. If, after dtTidingy there be a remainder^iphers may be annexed to 
the remainder, and the division continoed. The ciphers thus added am 
decimals. 

3. If the decimals in the divisor and dividend are equal, and there it 
no remainder after dividing, the quotient will be a whole number. 

4. If the figures in the quotient do not equal the excess of decimal 
places in the dividend over thoee of the divisor, supply the defect by 
prefixing ciphers. 

5. To divide the decimal number by 10, 100, 1000, dM;.,it is necessary 
only to remove the point as many figures to the left as there are ciphers 
in the divisor. 

Ex. 1. DiTide 34.317 by 21.75. 

PCRFORMXD. 

21.76)34.#17(1.577 + 

2 1.75 In the solution of this example, 

two ciphers have been addea to 

12 5 6 7 the remainders of the dividend. 

10 8 7 5 ' ^y ^^'^ ?> ^® whole number of 

decimals in the dividend is five, 

16 9 2 *n<l there are two in the divisor ; 
15 2 2 5 three should, therefore, be cut 
off from the quotient. The plus 

16 9 5 'VP in the quotient always im- 

1 fft 2 2 '> P ^ remainder. 

17 2 5, Rem. 

2. Divide 30515.50 by 100. Ans. 305.1550. 
For the solution of the preceding sum, see Note 5. 

3. Divide 483.125 by 386.5. Ans. 1.25. 

• 4. Divide 198.15625 by 186.5. Ans. 1.0625. 

5. Divide .56 by 1.12. Ans. .5. 

6. Divide 99.99 by 3a3. iliw. 3.0027 +. 

7. Divide 1.00 by .12. iliw. 8.333 +. 

8. Divide 14325.16 by 1.3a Ans. 10770.721 +. 

9. Divide 36.5 by 10. Ans. 3.65. 

10. Divide 36.5 by 100. Ans. .365. 

11. Divide 981 by 1000. Ans. .981. 

12. Divide 543.67 by 3.46. Ans. 157.13 +. 



APPLICATION. 

1. If 36.34 bushels of corn grow on an acre, how many 
acres will produce 674 bushels 1 Ans. 18.547 -f- acres. 

2. If 6 yards of cloth cost $24.48, what was the price per 
yard ? Ans. $4.08. 

3. Bought 56.87 yards of cloth, at 9fl&\ \Kt ^vA. ^R> 
was the whole cost ? A»». Va>VaW» 



136 BEDVGTUHV Or rBAOTI<»S. 

4. The iint of three men poasesBed 9685.433; the second, 
•746.03 ; and the third, $10864.37a How much had they 
aU ? Am. •12305.72& 

5. What cost 9.6 yards of cloth, at (6.42 per yard f 

Ans. 961.682. 

6. If a man earn 2 doUars 2 milb per day, how much would 
he earn in d3.5 days? Ans. 9187.1870. 

7. What cost .675 of a cord of wood, at 93 a c<nrdf 

Ans. 92.025. 
'8. If a yard of cloth cost 95.5625, how much will .25 of i 
yard cost ? Ans. 91.3006. 



REDUCTION OF VULGAR AND 
DECIMAL FRACTIONS. 

^ 94* The value of a vulgar fraction is the quotient arising 
from dividing the numerator by the denominator. Therefore, 

CASE I. 

To REDUCE A VULGAB FRACTION TO A DeCIMAL. 

3S^Ult« — Annex ciphers to the numerator^ and divide it hy 

the denominator. 

Note. — If the given fraction be proper, the quotient will always be 
a decimal, and will consist of figures equal in number to the ciphers 
annexed ; or, if the number of figures be less, oiphera muat be prefixed 
to complete the number. 

Ex. 1. Reduce J to a decimal. 

OPERATION. 

4) 3.00 

. 7 5y the decimal reouired. 

2. Reduce -J to a decimal. 

OPERATION. 

5)1.0 

. 2« the decimal required. 

3. Reduce ^ to a decimal. Ans, .333 -f-. 

4. ReducA JL to a decimal. Ans, .125. 

5. ^ 'a decimal. Ans. .0375. 
^ a decimal. Aus, A., 
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7. Reduce i^ to a decimal. Ans. .923 -(-. 

8. Reduce •]^ to a decimal. Ans, .9. 

9. Reduce f to a decimal. Ans. .666 -f-. 

CASE II. 
§ 9t5. To REDUCE A Decimal to a Vulgar Fraction. 

• 

3tttl0« — Write doum the given decimal as a numerator y and, 
for a denominator y write I, with as many ciphers annexed as 
there are figures in the numerator , and then reduce the fraction 
to its lowest terms, (See remarks introductory to Decimals.) 

1. Reduce the decimal .125 to a vulgar fraction. Per- 
formed: VdWr-r-^ = ^, and again, ^-^25 = ^, Ans, 
(See Case I., Vulgar Fractions.) 

2. Reduce .75 to a vulgar fraction. Performed: i^x/^-r25 
zz: f Ans, 

3. Reduce .9375 to a vulgar fraction. Ans, ^|. 

4. Reduce .2 to a vulgar fraction. Ans, ^, 

5. Reduce .16 to a vulgar fraction. Ans, ^, 

6. Reduce .25 to a vulgar fraction. Ans, ^. 

7. Reduce .45 to a vulgar fraction. Ans, ^, 
6. Reduce .55 to a vulgar fraction. Ans. j^. 
9. Reduce .8 to a vulgar fraction. Ans. ^. 

10. Reduce .24 to a vulgar fraction. Ans. ^. 

11. Reduce .945 to a vulgar fraction. Ans, j^. 

12. Reduce .844 to a vulgar fraction. Ans, f |^. 

CASE III. 

§ 96. To REDUCE I^WER DeHOVINATIONS TO DjECIWALS 

OF A HIGHER DENOMINATION. 

itUlf 1. — Write down the several denominations which are 
to be reduced to decimals of a higher denomination^ one above 
another, with the lowest uppermost ; then divide each denominch 
tion, commencing with the lowest^ by that number which is re- 
quired of each to make a unit of the next higher denomination ; 
and at each division place the quotient^ as a decimal, on the right 
of the next higher denomination. The number last obtained will 
be the required dedmed, 

Nqtx. — It will ^ obvious tbtt tlie 4ivi«ia9 of the Uwest dexumunM^*^ 
must be eflR?cted bj adding ciphers to thai deYMVR&nBSanu. CS Iy^fagg 
a)Mo be added to eieh o£md higher denoauna&oiA \o i«Ann« ^n^ 
the deeiaud £gmna pnffkomhr Hhl^ m wA te ■■■'■■* 
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The reason of the above role is readily ahown. Snppoae it is lequked 

to reduce 7 pence to the fraction of a shilling. TJm- firaetioo would be -j^i 
because the shilling is divided into 12 equal parts, and 7 of these parts aie 
taken, and this vulgar fraction is reduced to a de«umal by auiding eiphen 
to its numerator and dividing by its denominator. (See Case I. of beci- 

mals.) 



Ex. 1. Reduce 7 s. 6d. to 
the decimal of a pound sterling. ofibatioh.. 

*'* 6.0 
7. 500 



12IB 12 
20 



The statement would be, 207 

That is, the 6d. is to be divi 
ded by 12, and the 7 s. by 20. .875 = reqaired 

This must be effected by adding decinwL 

ciphers. . 



4 

2. Reduce 9 d. 2 qr. to the 12 

decimal of a pound sterling. oq 



ePBRATlOV. 
2.0 

9.500000 
.79 1 666 



Ans, .0 39 58 3 34-. 

itUlC 2. — Reduce the given quantity to its lowest denomi- 
nation^ and divide it hy a unit of the denomination of the re- 
quired freution, reduced to the same denomination^ 

Ex. 3. Reduce 10 s. 9 d. 2qr. to the decimal of a pound 
sterling. 

10 8. 9 d. 2 qr.sa518 qr. ; and, by the rule, 518 qr. are to be divided by 
1 £. reduced to qr., viz., by 960 qr» Therefore, ^ISL is the ftactianal 
answer, and 518 -f- 960 = .K»583 + , Ans. "^ 

To understand the above operation, the scholar should femember that 
10 s. 9d. 2qr., or 518 qr., are to be divided into as many equal puts u 
there are farthings in 1 j&.,s:960 qr., and one of these partsssJLLa. or 
the decimal .5^583+. ^*^ 

4. Reduce 9 s. 8 d. to the decimal of a pound sterling. 

Ans. .4833 -f. 

5. Reduce 3 qr. 16 lb. to the decimal of a cwt. 

Ans. .8928571 -{-. 
G. Reduce 16 £. 12 s. 8 d. to a decimal expression* 

Ans, 1^633333 +, 

7. Reduce 3 qr. 2 na. to the decimal of a yard. Amis. J875. 

8. Reduce 2 roods and 20 rods to the decimal of an acre. 

Ans. .625. 

9. Reduce 3 furl<mgs 16 rods to the decimal of a mile. 

Ans. .425. 
10. Kwrs, 15 minutes, and 30 seconds* to the 

Sj Asu. .^VQrt^4^. 

. 3qT. 514 \b. to ilkie decvsMX oii %.v<»i. 



'. To FIND THE Value of a Decim&i. in Integers 
or LOWER Denominations. 

XlltlC. — Multiply the decimal by the number required to re- 
duce it to the next limer denomination, and from the right of the 
product cut of as many figures as there are in the given decirnal. 
The figures mt the left of the point leiU be integtn of the denom- 
ination next beloio that given. Proceed in the savne icay through 
all the dengminalioiis, and the figures on the left of the sevenil 
points icill be the answer required. 

This rule, being directly the reverse of the preceding, needs 

Ex. 1. What is the value of the decimal .5638 of a pound 
sterling 1 



.5638 



1 1.276 0^=the Rhillinas and decimals of a Hhilliog 
12 in .ol338 of a pound sterling. 

W 3 . 3 I 3 := the pence and decimals of a penny in 

Pk> i .27e0 of a shilling. 

1 .2 4 8 0^1= the farthings and decimals of a farthing 
in .3130 of a penny. 
The value of the above decimal in shillings, pence, &c., is 
Us. 3d, 1.2480 qr. 

1 [he lefl of the points are the Qumbera which 

. What is the value of .75 of a pound sterling? 

.4ns. 15 8. 

. 3. What is the value of .53854 of a pound sterling ■» 
|. Aas. 10 s. 9d. Iqr., nearly. 

IL4. WhatialheTaIueor.625of an acre? 

Ans. 2 roods, 20 rods. , 
What is the value of .148712678 of a ton 1 

Ans. 2 cwt. 3 qr. 25 lb. 1 oz. -^ ' 
k, 6. What ia the value of .676 of a cwt. 1 ^ 

Ans. 2qr. 19 lb. lloz.-f^^ 
How many furlongs, &c., in .425 of a mileT 

Ans.3^T. I6rodi. _ 
p8. How many qnartefs, fcc, in .66of a yatdT 

9 9. How many roods, &.c.,\n .3av Q^sav ««■»«■'■ ^ ^t,.^ 4 



I OF vaicTioits. 

10. What ia the value of .875 of a hogshead of wine 1 

Ans. 55 gal. I pint. 

11. What ia the value of .875 of a yard I 

Ans. 3qr. Snails. 

12. What is the value of .0 of an acre? 

Ans. 3 roods, 24 rods. 



ls. = i^or .OSofnpound. aa. = ^= ^V or .1 ofa pound. Hence, 
every Sb., in ui; given number of shillings, mnkes a tenth of a pomid. 
Ag^n,lje. = fl60qr.,orlcir. = ff^£. If, Lben, tbere were 40qr. iQore 
in a pound, one ip. woulil equal toWi °' 001 £. ; nnd siace 40 is ^ part 
oTSeO, (for960-»-40 = 34,) if an; given value, in pence and ruthingB, be 
increased by ^ part of itself, the result will be thousandths of a pound ; 
lhatis,!Mqt. = TS^i;,Dr .0a5£. It ia, however, sometimes difficult [a 
nbliin juat 3^^ part of a given number of farthinga. To Bvoid perpleiily 
ftom Ihia source, it will be found sufficiently accurate for praclical pur- 
posea, to increue the faitbings in the given pence and farthings by I, 
when they exceed IS, and by 3, when they exceed 36. 

From the above we derive the following rule : — 

JlUU. — Take half the greatest even number of shillings, 
aad call them so many tenths of a pound; also call the odd 
thilling (whenever there is one) Shtmdredtks of a pound. Re- 
fjuee the pence and farthings to farthings, and, having inereastd 
the namler by X, when they exceed 12, arid by 2, tehen they excetd 
36, call them so many thousandths of a pound. The amoutU 
ef these several decimals will be the decimal rtquired. 

5d. 3qr. 



^ The greatest even number in 19 ia 18, and 18-^2 — .9;f. 
and the odd shillings: .05^. By uniting' these two decimals, 
we obtain .95:f. Again, 5d. 3 (jr. := 23 qr., which, when in- 
creased by 1, (see Rule,) := .034 £., and thia, united with the 
preceding decimal, gives .974.£. aa the decimal value of 19s 
5d. 3qr. 

By reversing the preceding, any decimal of a pound, co 
sisting of not more than three figures, may readily be redu 
to shillings, pence, and farthings. 

ISMlt— Double the left-hand figure of the decimdl,far\ 
lings, and increase this Ttumber by I, tehenever the second jl^ 
IS 3 or more than 5. After deducting the 5 from the sa 
^^"rf, consider the remainder offli-e dccimoX so nwmi) Jar 
abatioff /, when it ctceeds 12, and ^, when it ei.cMil» •3&. 



KEDUCTION or FBACTIONS. 



KN. Find the integral value of .478^. in shillinga, pence, Slc- 
tenths of a pound, ,..,... =: 8 shillings. 

Mti hundredths of a pound, :^ I do. 

■028 thooaandlhs (abating I)=27qr, . . , — ftd. 3 qr. 

A78jE — gs. 6d. 3 qr. 

' 15. Find by inmeclion the decimal value of 9a. 9d. 3 qr. 

^Rn6. Find by inflection the integral value of .666.£. 
B*- Ans. 13s. 3d. 3qr. 

H%'17. Find by inspection the decimal value of 17 s, 6d. I qr. 
■ Ans. .8764f, 

B*^a Find by inspection the integral value of .962^. 



ns. 19 B. 



APPLICATION. 



ai^l 



1. What 18 the sum of 17 and sixteen hundredths, 12 
five hundredths, 216 and one tenth, and IG and one hundredth T 

Ans. 261.32. 

2. How many pounds of tea are there in three chests, each 
weighing aa follows, viz., the first, 72 and one hundredth 
pounds ; the second, 66 and three hundredths pounds ; and the 
third, 60 and nine thousandths poundsT Ans. ig3.0491b. 

3. A merchant bought 5 parcels of cloth ; the first of which 
contained 42 and five thousandths yards ; the second, 63 and 
nine tenths yards ; the third, S7 and three hundredths yards ; 
the fourth, 60 and three millionths yards; and the liflh, 16 and 
seven tenths yards. How many yards did he buy I 

Jm. 239yd. 2.540012qr. 

4. If one m^ mow 3.15 acres of grass in a day, how many 
acres will 16 men mow ? Ans. 50.40 acres, 

5. A has $726, and B has $89, 7 dimes, 3 cents, and 9 mills. 
How much has A more than B7 Ans. $636,261, 

6. Bought 26.39 yards, at *1.32 per yd. What was the 
whole cost t Ans. 834.8348. 

7. Bought 7,3 yd. of cloth, for S38.69, What was the value 
of one yard T Ans, $5, three dimes. 

8. What will 75 hundredths of a cord of wood cost, when 
a cord is worth $3T Ans. $2.25. 

9. What is the value of .675.*. 1 Ans. 13 s. 6d. 

10. Find by inspection the value of .337^. 

Ans. 6 a, 8 d. 3qr. 
It. What is the difference between .96 of a day and .42 aC 
» day t Aus. VI.V. V\ 'cr. '?&■*»:.- 

^. 12. Find by inspection l\ie decma\"(Aw&ci'i\^a.^^-^.^^ i 



1^ RsmrcTioii or cubbencixs. ^^^^^ 

13. Reduce .595 to a. vulear fraction. Am. ii%. 

14. What 19 the value of .9628 of a year, allowing the year 
to coDtain just 365 days t Ans. 351 days, 10 h. 7m. 40.8 MC. 

15. A man, having a certain sum of money, gained, in six 
yeaiB, a sum equal to 87 hundredths of it ; and, in 9 years 
more, he doubled ihe amount he had at the expiration of the 6 
years. Mow many times his original sum of money had he at 
the expiration of the last-mentioned period t Ans. 3.74 times. 

10. What is the value of a66je.?^ns.3.£. 13a. 2d. 1.6qr. 

17. A traveled 250 miles by rail-road, and C traveled .75 
of that distance, in the same time, by steam-boat How man; 
miles did C travel 1 Ans. 187.5 miles. 

18. What would be the cost of 17 cwt. 3 qr. of wool, if 1 cwt. 
be worth $35.75 1 Ans. $634.5635. 

19. What would 4| bales of cotton cost, each weighing 3.56 
cwi,, at $12.50 per cwt. ? Ans. »311.375. 

20. What would be the value of 4 A. 2 R. of land, valued 
at $78,625 per acre 1 Ans. 9353.84. 

QUESTIONS. — How is tho unit aivided in Vulgar FraclionaT How ia 
il difided in Decimal Tractioos'l In what latio do tha «e>eril denomiiia. 
Uons decreuet What are (hey called 1 Whst rolalion is (here bel*re«n 
integers and decimalat Wh« ii the only impor[ant comideration which 



kflecl it! value T 
tieiH of Federal Mon 
How do we reduce them to mills? How do we reduce centi and mills to 
dollus T What is the rule for (he addiLioD of decimals 1 Wlutis i( TotBabtnet- 
ing decimals I Wh»t is the rule for multipljiog decimalBT Flow does diviiiod 
Bland reUtad to multiplieatiou ! What m the rule for diFieiim of decinulsl 
WtM. is the nde fbr poiutina ofl" deciniali in addition of decimals 1 What in 
subtrgcliiin? Whalin oiultiplication I And what in diTJaionl On what doe* 
the value of afrBOtion depend! What is the nde for redncinit rulgar froetioiii 
to decimals t What is Case il. 1 What is the mle for it 1 Wlu[ Ts Cue lU. 1 
Whit is tho rule 1 Wliat note follows the rale J Eiplain the nature of tba 
rule. What ii the socDDd rule I What is Case IV. 1 What is the rule br it T 
What note follows the role 7 



r 



REDUCTION OF CURRENCIES. 

'§98. The currency of the United Slatea was original!] 

pounds, shilling!!, and pence, the same as in England. This 

however, was abolished by an act of Congress, in 1786, ant 

Federal Money, consisting of doWata, kxxAx,^ wii T«&a. ■«*; 

adapted. 
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The following table gives the value of the dollar in the old 
currency of aeveral atatea: — 

TABLE OF CDRREKCIEB. 

In Bngliah or Sterling Money $1 := 4 s. 6<I. 

" Canada Currency, . 91 ^ 5s., or 111 ^^j- of 1^. 

" New England, r 6 B. = tl ; hence, 1 

"Virginia, J Jl^^ofljfi., I called JVem ^r^Iotu/ 

" Kentucky, 1 and [ Currency. 

" Tenneaaee, [ I i. = Y <*f *1 1 J 

"New York, f Ss. — fl; hence, 1 ,i ■ « 

■■ Ohio, ^ »1 ^ ^ of 1 £.. and l'^'^''''' ■^«" 

-la. \ lA-. = 5of»li J Cu"-"^- 



" N. Carolina, 

" New Jersey, f? a. 6d.:=81 ; hence, 

" Pennsylvania, I «l = f of 1 £., I called Xew Je 

'> Delaware, ] and f Currency, 

"Maryland, [ l,f.:=fof«l; ' 



" S. CarolinB 

"Georgia, I'^'l'Je.";^^ oFftlTJ ""'^' 



r4s. 8d. = «l; hence, i „ . ^ . 
Ul = ^^ of l£, and i'^*"^ ^S*" 
[ 1 jff. ;= a^ of «1 ; 



I 



inge ind penc 

■se iitslei (or E . ^ 

y issued escli tlieir own money, m paunda, BliiUingB, uid pence, 
iitK vmue of which soon depreciated. TtuB deprecialioD was gTea,ter an 
■ome itatea than in othen ; and hence, when Feiteral Monej' vena adopted, 
more of the old currency was required in BOme alnteg than in othen, to 
cqnal the dollar of the new currency. I'he value of this dollar waa 
4 8. 6d. SterliDE Money, or English cafiency ; while 6 a. New England 
currency, 8 s. New Vork.Ta. 6d. New Jer»ey, and 4 a. H d. Georgia em- 
rencj, were cecjuired to equal the aame value. 

To understand changing these severa.! currencies to dollars, cent«, 
and mills, the scholar needs carefully to examine the preceding table. 
He will there observe that, in New England currency, l£. = ^otf\. 
I'herefore, if pound* of that currency be mulUpliedby 10, and the product 
divided b; 'J, they will be clianged to Feder^ Money, or dollars, cents, 
and mills. A limilar explanation ia applicable to other enrivaciea. 

Note. — If the given money consist of pounds, shillings, sad pence, 
reduce the ahillinga and peUDe lo the decimal of a pound, (see Ckse 111. 
of the Reduction of Vulgar and Decimal Fractions,) and then proceed 
according to the fallowing rule : — 

JllUlC. — Notice, from the preceding table, tehat fraction of 
one dollar makes \£. of the gioen currency, and multiply the 
given sua bjf that fraction ; that is, ntultxpti) xlVyg iVtcn 
tor, and dimjt tie product hy tkt deiunnxnutvr . 
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Exv ]. Redace 72 £. New England currency to Federal 
Money. In N. £. currency the pound =:A^ of one doUar; 
therefore, 

10 
3 )7 2 
• 2 4 0^ Ans. 
12. Redude 75 «£. 6 s. 8 d. N. E. currency to Federal Money. 



12 
2b 



8.0 
6.6666 + 



; 3 3 3 3 = the decimal value of 

6 s. 8 d.; therefore, 
75.3333 ;e. X 10 -^ 3 = 9251.111, Ans. 

3. Reduce 15^. 6 s. 6d. New York currency to Federal 
Money. Ans. $38.3125. 

To abbrcTiate the giveh operation by canceling, the follow- 
ing rule may be adopted : — ^ 



§ 99. itUlC FOR Canceling; ^^ Place the given sum above 
a horizontal line, and, noticing as before what fraction of a 
dollar makes \£. of the given currency, write its numerator 
above the Une, and its denominator below ; then cancel, multiply , 
and divide. 

4. Reduce ^£. 10 s. 6 d. New England currency to Fed« 
eral Mcmey. 



12 
20 



d 

10.6 



; 5 2 5 = decimal value of 10 s. 6 d. 
16.175 

therefore, *5:!^lJ?, and 16.175 X lO = «161.75. 

a 

5. Reduce 240 £. New Jersey currency to Federal Money. 

Ans. 1640. 

6. Reduce 243 £. New Jersey currency to Federal Money. 

Ans. $648. 

7. Reduce 150 1£. South Carolina currency to Federal 
Money. Ans. *642.857-[-. 

8. Reduce 27 £. New England currency to Federal Money. 

Ans. $90. 
P. Reduce 304 £. 12 6. 9 d. New England currency to Fed^ 
era! Money. Ans. %\^\^A^v 
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10. Reduce 80 j^. New York currency to Federal Money. 

An$, $200. 

11. Reduce 84^. 10 s. 6d. New Jersey currency to Fed- 
eral Money. Ans. $225.40. 

12. Reduce 100 £, New Jersey currency to Federal Money. 

Ans. 9266.666 +. 

13. Reduce 16 <£. Canada currency to Federal Money. 

Afis, 9o4. 

14. Reduce 96 £. Nova Scotia currency to Federal Money. 

Ans, $384. 

15. Reduce 112 <£. Georgia currency to Federal Money. 

Ans, $480. 

16. Reduce 365 £, 10 s. 6 d. New York currency to Fed- 
eral Money. Ans, $913,812 +. 

17. Reduce 29<£. 12 s. 8d. Canada currency to Federal 
Money. Ans. $118,533+. 

18. Reduce 276 «£. 10s. 3d. South Carolina currency to 
Federal Money. Ans, $1185.0534-. 

19. Reduce 45^. 12 s. New Jersey currency to Federal 
Money. Ans, $121.60. 

20. Reduce 42<£. 6 s. New England currency to Federal 
Money. Ans, $141. 

^ 14NI* The scholar will now reverse the preceding, that 
is, he will change any sum of Federal Money to either of the 
preceding currencies. To do this, he must adopt the (^posite 
mode of operation. Therefore, 

]ftltIC« — Notictyfrom the preceding tahhy what fraction of 
X £, of the required currency makes $1 ; then multiply the 
given sum by the numerator of thai fraction, and divide the 
product by the denominator, 

Ex. 1. Reduce $161.75 to pounds, shillings, and pence, 
New England currency. 

^ PERFORMED. 

161.75 



4 8 5.2 5-7-10=48.525^. 

Now, to find the yalae of the decimal .525, (see Case IV., I>ecimal 
Fractions,) .525 X 20 = 10.5008., and .500 X 12^:6.000 d.; therefore the 
required pounds, shillings, &o., are 48£. 10 s. 6d. 

2. Reduce $38.3125 to pounds, shillings, and pence, N^^ 
York currency. Ans. 15 £, 6 s. 6 

These sums may also be solved by cvnecWa^^. *^^ 
following rule : — 

M 

rv... iJv:^. K 
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ItlUlC FOR Canceling. — Place the given doUars^ cents, and 
mitts, above a horizontal line, and, noticing as before whatfrac^ 
tion of\£, of the required currency makes %\, place the numer^ 
ator of the fraction above the line, and the dmominator behw. 
Cancel, multiply, and divide for the answer. 

3. Reduce $95.75 to pounds, shillings, d&c, in New Eng> 
land currency. Ans, 28 £, 14 s. 6 d. 

95.75. 3 
Statement: — — — . 

4. Reduce $648 to pounds, New Jersey currency. 

Ans. 243 A 

5. Reduce $642,857 to pounds, South Carolina currency, 

Ans. 150 d. 

6. Reduce $578 to pounds, &c.. New York currency. 

Ans. 231 £. 4 8. 

7. Reduce $580 to pounds, &c., Canada currency. 

Ans. 145 £. 

8. Reduce $742.50 to pounds, &c.. New England currency; 

Ans.22(!i£. 158. 

9. Reduce $21,758 to pounds, &c.. New England currency. 

Ans. 6£. 10 s. 6d. 2qr.-|-. 

10. Reduce $141 to pounds, &c., New England currency. 

Ans. 42 £. 6,s. 

11. Reduce $250 to pounds, &c., Canada currency. 

^n5. 62^^. 10 8. 

12. Reduce $121.60 to pounds, d^c. New Jersey currency. 

Ans.4^£. 128. 

13. Reduce $475.75 to pounds, &c.. New York currency. 

Ans. 190 .£. 6 8. 

14. Reduce $89.54 to South Carolina currency. 

Ans.20£. 17 s. 10 d. 

15. Reduce $75 to pounds, &c.. New England currency. 

^n5. 22^. 10 s. 

16. Reduce $384 to pounds, &c.. Nova Scotia currency. 

Ans. 96 £. 

Questions. — What wm the original currency of the United States 7 When 
this was abolished, what currency was substituted ? What are the denomina- 
tions of Federal Money ? What is the value of tibe dollar. New England cur- 
rency ? What firaction of a dollar does the pound of tnat currency eaual 7 
What fraction of a pound does the dollar equal 7 Similar questions should b 
asked relative to the currencies of the other states. The scholar mav exploi 
why it is that the dollar is composed of a different number of shillings an 
pence in the different states. Wnat note prccedea the rule 7 What is the ml 
for bringing pounds, dec, into dollars 7 How are lilbft \»ttns «xt^Tv^ 't^ 
c«W / What ia the rule for brinainff doUara Voto w»unA», &lc,1 V«\fflX 
*«/« /or canceling 7 
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SIMPLE INTEREST. 

^ 101. Interest is an allowance made for the use of money. 

It is computed at a certain rate per cent. ; that is, at a eer* 
tmn number of dollars for the use of a hundred for one year. 

If the sum on interest be more or less than 1 100, or the time 
during which it draws interest, more or less than one year, the 
sums paid as interest must be in proportion both to the time 
and the sum lent. 

For illustration ; if $100 be borrowed for one year, and if 
the interest allowed be 6 per cent, the interest for one year 
will be ¥6. Now, if twice that sum, viz., $200, be borrowed 
for the same time, or if the same sum be borrowed for twice 
that time, viz., for two years, the interest will in either case 
be twice that sum, viz., $12. Again, if twice the sum be 
borrowed for twice the time, that is, if $200 be borrowed for 
two years, the sum to be paid as interest will be increased 
fourfold ; or it would be 6 X 4 = $24. 

The scholar will carefully notice the following particulars : 

1st. The principalis the money 4ent, or the sum on which 
interest is paid. 

2d. The interest is the money paid for the use of the prin- 
cipal. Legal interest is that established by law. In the New 
England states, it is fixed at 6 per cent. ; in New York, at 7, 
and in Louisiana, at 8 per cent. 

3d. The amount is the sum obtained by adding the interest 
to the principal. 

4th. The rate per cent, is always a decimal of two places, 
when expressed by cents, and of three, when expressed by 
cents and mills. 

CASE I. 
To CAST Interest on ant Sum for one or more Years. 

itttlt* — Multiply the principal by the rate per cent, written 
as a decimal; the product toill he the interest for one year; 
which, being repeated as many times as there are years given, 
will be the required interest. 

Note 1. — In all cases where no rate per cent is mentioned, six per 
cent, is always implied. 

Ex. 1. What is the interest of t%15) fot \ i^v« ^ 

cent ? 
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It is obvious that the required ^ 1 S 
interest will be 6 tiroes 215 cents, q f^ . 

for it is G cents on each dcdlar. ! I 

Therefore, 12 9 cents = flSJO, Ans, 

i 

On a note of $215, which had been on interest two yean, tbeM vnU 
then be due ^^.90; that is, $215, principid^ +#12.90, Uitensl,« 
$327.90, the amount. Therefore, the amount le found hy addhig tkt 
principal and interest together. 

2. What is the interest of 947.86, for 3 years, at 6 per ceoL 
*>cr annum ? 

OPERATIOIV. 

47.86 
.06 



2.87 1 6 = interest for one year. 
3 



$8.6148 = interest for three years. 

To understand why 4 figures are cut off in this sum, the scholar should 
remember that one cent is y^xT ^^ & dollar ; and consequently 6 cents ue 
T$77 of a dollar, which is the same as .06. (See introductory remarki to 
Decimal Fractions.) 

3. What is the interest of $72.72, for 4 years, at 6 per cent. 1 

Ans. $17.45 +. 

4. What is the amount of $456, for 2 years? 

Ans, $510.72. 

5. What is the interest of $146.31, for 5 years, at 6 per 
cent. ? Ans. $43,893. 

6. What is the interest of $24.91, for 6 years, at 5 per cent. 1 

Ans. $7,473. 

7. What is the interest of $222.46, for 4 years, at 3 per 
cent. ? Ans. $26,695 +. 

8. What is the amount of $42, for 6 years, at 3 per cent. 1 

Ans. $49.56. 

9. What is the amount of $566.33, for 1 year, at 5 per 
cent. ? Ans. $594,646 +. 

10. What is tlie amount of $1567 for 9 years, at 2 per cent.^ 

Ans. $1849.06. 

CASE 11. 
When the Time consists of Years and Months. 

Lav ' ' t in the New England states is 6 per cent, per 

■ni l ; b 6 oenta for 12 monlKs^ or -^ cent per month 

Therefore, 
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itUlC* — Reduce the given years to months , and add the 
ffiven months ; then, tmth half this number of months as a muU 
tipUer, multiply the given sum. The product will be the interest 
for the whole time. 

Note 2. — It ii obvious that half the whole number of months in the 
^▼en time, ii the same as the number of cents on a dollar for the whole 
time, when the interest is at 6 per cent ; for, from the above remark, Uie 
interest of one dollar for one month is evidently j^ per cent ; therefore, the 
^hole number of months, divided by 2, must determine the number of 
cents on each dollar for the whole time. If, in taking half the number of 
months, there be an odd one, the interest for that odd month will be ^ 
cent, or 5 mills. 

Ex. 1. What is the interest of $220, for 2 years and 6 months, 
at 6 per cent. ? 

220 ' 

2 jrr. 6 mo. =30 months, and 30 .15 

-f-2=s]5. The interest on each 

dollar for the whole time is, there- 110 

fore^ 15 cents. Consequently, ^^ is 2 2 

the mterest of the given sum. ■ 

$3 3.0 Ans. 

2. What is the interest of $756.20, for I year and 3 months, 
at 6 per cent. ? 

756.20 

1 yr. 3 mo. ss 15 months ; .075 

therefore, TJ cents, or 7 cents 5 

mills, is the interest on each 3 7 8 1 
dollar for the whole time. There- 5 2 9 3 4 

fore, 

5 6.71500 Ans, $56,715. 

NoTK 3. — If the interest be required at tome other than 6 per cent., 
first east it at 6 per cent by the preceding rule. Then divide the inter- 
est so found by 6, and the quotient will be uie interest of the given sum, at 
1 per oent for the time specified ; and this, multiplied by me given per 
cent, will be the required interest 

3. What is the interest of $656« at 8 per cent per annum, 
for 3 years and 4 months 1 

3 yr. and 4 mo. = 40 months, and 40 -r 2 = 20, the per cent, 
for the whole time. Therefore, 

6 5 6 
.20 



6)131.20 = interest at 6 per cent. 

31.866 6= interest at 1 per cent 

8 






-- --*-L 
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4. What is the interest of $37^» for 3 years and 6 monUu, 
at 6 per cent. ? Ans. 97jB75^ 

5. What is the interest of $672, for 3 years and 8 months, it 
6 per cent. ? Ans. $147.84. 

6. What is the interest of $372, for 2 years and 11 mooths, 
at 5 per cent. ? Ans^ $54iS5. 

7. What is the interest of $215.34, for 4 years and 6 montha^ 
at ^ per cent. T Ans, $33,916 •{-. 

8. What is the interest of $350, for 2 years and 6 months, at 
6 per cent. Ans. $52.50. 

CASE III. 

When the given Tibce consists of Years, Months, 

AND Days. 

It was shown, in the preceding case, that the interest of ^1 for 1 
month is ^ cents=5 mills, whenever the rate is 6 per cent Now, since 
30 days arc always allowed for a month, in computing interest, 5 milb also 
equal the interest for 30 days; and 30-f-5=so, the number of ^rs re- 
quired for 1 dollar, at 6 per cent, per annum, to gain one milt. If, 
therefore, the number of days given be divided bv 6, the quotient will be 
the number of mills to whicn the interest of one dollar will amount during 
that time. Therefore, 

3tUl0« — Find the interest of one dollar for the given time^ 
by allowing half a cent for every months and one ndllfor every 
six days ; the sum thus obtained unH be the per cent, far the 
whole time. Multiply the principal by this, and the product 
will be the interest. 

Note 4. — If the ffiven days be less than 6, or if they be more, and, in 
taking a sixth part of them, a number remain, (which m all cases will be 
less than 6,) the mterest for those days will be a fraction of a mill ; that is, 
it will be as many sixths of a mill as there are days. 

Note 5. — This rule always gives the interest at 6 per cent, per anavBi. 
If, therefore, any other per cent, oe required, proceed as directed in Note 3. 

Ex. 1. What is the interest of $150, for 1 year, 3 months, 
and 15 days, at 6 per cent, per annum ? 

Solution: 1 year and 3 months =15 
months ; the interest for that time is 15 
half cents = 7J^ cents, or 7 cents, 5 mills ; 
and the interest for 15 days is 15-f-6«K 
2j| mills ; therefore, 7 cents, 5 mills -)-2i 

mills = 7 cents, 7i| mills, which is the 

interest of 1 dollar, at 6 per cent., for the ^- - |*q- * 

whole time. Consequently, * "^ 1 . O ^ 5 — Ans 

2. What ia the interest of $3S10, fot ^ ^emxa, A. \xv^yQ^^^a. 
°Vs, at 6 per cent, per annum 1 Atis.^V 





1 5 

.0 7 7^ 


1 


10 5 
5 

7 5 
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3. What is the interest of 975, for 1 year, 6 months, and 12 
days, at 6 per cent, per annum ? ' Ans. $6.90. 

4. What is the interest of $162, for 1 year, 8 months, and 15 
days, at 6 per cent. ? Ans. $16,605. 

6. What is the interest of $350, for 2 years, 3 months, and 5 
days, at 6 per cent. ? Ans. $47.54 -}-• 

6. What is the interest of $275, for 3 years, 6 months, and 
12 days, at 4 per cent. 1 Ans, $38,866+- 

7. What is the interest of $560, for 9 mcHiths and 20 days, 
at 6 per cent. ? Ans, $27.066 -f. 

8. What is the interest of $420, for 2 years, 1 month, and 27 
days, at 6 per cent. ? Ans, $54.39. 

^ 103. NoTX 6.— If the interest of $100 for 1 year be $6, the 
interest of $200 for the same time is obviously $12. Again; if the in* 
terest of $100 for 1 year be $6, for 2 years it must be twice as much, 
viz., $12; and for 3 y^&n, three times as much, viz., $18. In casting 
interest, we are therefore to regard not only the principal, but also the 
time durinff which it is on interest. This may help the scholar to under- 
stand the tollowing rule for casting interest by cancehng. 

KUlC FOR Canceling; and, first, when Years only 
ARE GIVEN. — Draw a horizontal line, and write the sum on 
which the interest is to be cast, above it. On the right of this, 
also above the line, place the given time in years, and the rate 
per cent. Then place $100 below the line, Proceed to cancel, 
^c, ; the sum obtained will be the required interest, 

Ex. 1. What is the interest of $300, for 3 years, at 6 per 

cent? 

300. 3. 6 
Statement: —-— - — . 

100 

It is obvious that the interest of $300, for 1 year, will be three times 
ms moch as the interest of $100 for the same time; and that for 3 years it 
will be three times as snreat as for 1 year. 

3 

The above statement canceled : ' ' ; and 3x3x6 = 
«54, Ans. ^^• 

2. What is the interest of $350, for 4 years, at 5 per cent, per 

annum? 

350. 4. 5 
Statement: — ^rrz — . 

2 
Canceled : — ^----; and 35 X 2 = $70, Ans. 

IHR 

a Whtu tB the interest of $600, fiw 5/v«««^i<k«^' 

oer annum 7 
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4. What is the interest of (240, for 6 years, at 4 per cent 
per annum 7 Ans, fi57.60. 

Again, when the given Time consists of Years ard 

Months. 

3ttll(* — Having reduced the given time to months, arrangt 
the terms as in the preceding rule, and in addition to the terms 
there introduced, place 12, the number of months in one ywr^ 
below the line. Cancel, Sf'c. 

Note 7. — If the interest of $100 for 1 year, be $6, for 2 jetrt, 
it is $12, &c. (See the preceding Note.) ConBequently, for 1 year 
and 6 months, it would be } of $6 s= -f | , and for 2 years and 9 
months, -V'=^ ^^ t^> ^* These fractional expressjons are obtained 
by reducing the given time to months, for the numerator, and making 18, 
the number of months in a year, the denominator. Hence we see the 
reason of the above rule. 

Ex. 5. What is the interest of $360, for 2 years and 6 nuMiths, 
at 6 per cent, per annum ? Solution : 2 years, 6 months = 30 

months; therefore, ' ' — . It will be observed that the 

whole time is M of a year. 

3 
"ttSfll 36l 6 
Canceled: -— ^~ — ; and 3 X3 X 6= $54, Ans, 

6. What is the interest of $440, for 2 years and 4 months, at 
a per cent, per annum ? 

The time = fj of a year ; therefore, ' ' — . Ans, $61.60 

7. What is the interest of $150, for 1 year and 6 months, v 
6 per cent, per annum ? 

Statement : ■ ' ' — . Ans. $13. 50. 

8. What is the interest of $25.32, for 9 months, at 4 per ce; 
per annum? 

Statement : ' ' . Ans, $0,759 -f. 

9. What is the interest of $375.75, for 4 years and 9 mon 
at 7 per cent. ? Ans, $124,936 -| 

10. What is the interest of $1500, for 3 years and 4 moi 
at 6 per cent ? Ans. t^ 

11. What ia the interest of $175, foi 4 ^ewii w\^'=i. to 
« &per cent 1 Am. *^3a 
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Lastly, when the Time consists of Years, Months, 
AND Days. 
IaUw. — Reduce the years and months to months, and the 
days to the fraction of a month; then, placing this fraction on 
the right of the months, reduce the tohole to an improper frac- 
tion. This expression will represent the whole time in months ; 
therefore, having arranged the other terms as before, write its 
numerator above the horizontal line, and its denominator below, 
and proceed as before directed. 

Note B. — Ab the fractional eipreBBlon af the whole lime obtained by 
the preceding rule, represents thnl time in montha, IS, the nnmber of 
months in one year, must be pluced bclov [he line, ai before directed, to 
reduce Ihoee montha to jean. 

Ex. 1. What is the interest of «150, for 1 year, 3 months, 
anii 15 days, at 6 per cent. ? 

1 jeai and 3 months != 15 months 1 and 15 daya^^of a monUi ; there- 
fore 15^ months is the whole time giTen, and this, rednced to an improper 
fraction, equals ^ of a month. 

Agreeably to the rule, we thea ha?e the following 



Canceled ■. Ysl' ^^"' ^^ ^ 3=93> and 2 X 2 X 2 — 8. 

a ' a 

Therefore, 93 -^ 8= »11.625, Ans 

2. Wliat is (he interest of 1320, for 3 jeara, 4 monlhs, and 

18 days, at 6 per cent, per aimum ? 

Sjfeaieand 4 months =' 40 montlii, and 18 dajs = J§ = ^ ofa month. 
The whole time is therefore 4(lg = ^^ of one month. 

=^-^^■"=$04.96. 
100. 5. 13 

3. What is the intei 
days, at 6 per cent. 1 

The time =J^ ofa month. 

Note 9. — In inlereit, 30 dajaare alwaji allowed ibr a month. 
In solving the following sums, the scholar can apply either 
of the preceding rules. 

4. What is the interest of «420, for 2 years, I month, wid 
27 days, at 6 per cent.J &TV5.%'EA5a. 

5. What is the interest of *80, fot \ -jew , ?. ™iW^i^^*^^ 
rfajs, a( 6 per cent. 1 ^^^- * ^ '«> 

6. Whit is the amount of %^7& ^^ ^ ■3**'*'\^^'^ 
12 days, at 4 per cent f A.n5.^>.iW«« "^ 
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7. What is the amount of f560, for 9 months and 30 daj% 
at 6 per cent. ? Ans. •687.066 4-. 

8. What is the interest of $50.11, for 1 year and 21 daji, 
at 6 per cent 1 Ans. 93.18 +. 

9. What is the interest of $340.50, for 3 months and 1 dif, 
at 6 per cent? Ans, $5.16 -|-. 

10. What is the interest of $90, for 1 year, 2 months, nd 
6 days, at 6 per cent ? Ans. 9^M, 

11. What is the interest of $4119.20, for 1 year and 5 diji^ 
at 6 per cent ? Am. $250.584 +. 

12. What is the interest of $23.08, for 3 years, 6 monthi, 
and 22 days, at 6 per cent 1 Ans. $4.93 -f* 

13. What is the interest of $439.50, fcnr 1 year, 11 mootb, 
and 9 days, at 6 per cent. ? Ans. $51 iW. 

14. What is the amount of $28, for 9 years, 8 months, umI 
3 days, at 6 per cent ? Ans. $44,254. 

15. What is the amount of $42, for 5 years, 5 months, and 
9 days, at 5 per cent ? Ans. $53,427. 

16. What is the amount of $50.50, for 1 year and 3 mootltf, 
at 3 per cent. 1 Ans. $52.393 -f. 

17. What is the amount of $300, for 16 years and 8 months, 
at 6 per cent. ? Ans. $600. 

18. What is the interest of $375.75, for 4 years and 9 
months, at 7 per cent? Ans. $ 124.936 -{-• 

19. What is the interest of $3.75, for 12 years, at 6 per cent 
per annum ? Ans. $2.70. 

20. What is the amount of $75, for 6 years and 3 months, it 
6 per cent ? Ans. $103,125. 

21. What is the interest of $63, for 1 year and 3 months, at 

6 per cent. 1 Ans. $4,725. 

22. What is the interest of $156, for 2 years and 4 months, 
at 8 per cent. ? Ans. $29.12. 

23. What is the amount of $650, for 3 years and 2 months, 
at 6 per cent. ? Ans. $773.50. 

24. What is the amount of $128.30, for 1 year and 9 months, 
at 9 per cent. ? Ans. $148,507. 

25. What is the interest of $33.50, for 2 years and 6 months, 
at 5 per cent. 1 Ans. $4.1875. 

26. What is the interest of $150, for 2 years, 7 months, and 

7 days, at 6 per cent. 1 Ans. $23,425. 

27. What is the interest of $730, for 5 years, 9 months, and 
12 days, at 6 per cent ? Ans. $253.31. 

28. What is the mteieBl o? ^^l^A^^^ot ^ ^^^•^^^ wmths, 
ap'' '^'^ • -rs. at 6 per zexiXA Au&.%^S^^. 

is the amount o^ ifc^a^, ^^^ ^ "^l^^^lj^^ 
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30. What is the amount of ¥7343, for 1 year and 4 months, 
at e per cent, ? Ans. «7929.36. 

31. What 13 the amount of 9750, for 9 months, at 7 per 
cent. I Ans. 1789.375. 

32. What ia the amount of 9375, for 5 months and 15 days, 
at 6 per cent. T -4ns, «385.31. 

33. What is the amount of $460.50, fur 4 months, at 6 per 
cent. I Ans. $469.71. 

34. What is the amount of S230.25, for 8 months, at 7 per 
cent 1 Ans. «240.995. 

35. What ia the amount of »764.50, for 3 years and 10 
HKUtbs, at 6 per cent.? Ans. S940.33S. 

CASE IV. 

^ 103. To PiMD THE Interest, at Six per Cent., for 

ANY Number or Days. 

In computing interest, the month is reckoned at 30 days, and 
the interest of one dollar for that time at 6 per cent., as has 
already been shown, is ^ cent, or 5 miJIs; hence, for twice that 
time, or 60 days, it would be juat 1 cent for every dollar on 
interest. We therefore have the following rule : — 

iSUlC. — Consider the number of dollars given so many cents, 
and reduce these cents to dollars again by removing the point 
nf separation two places to the left ; the result will be the interest 
of the given sum for 60 days. Then, if the gieen days he more 
or less than 60, add to, or subtract from, the interest tfOO days, 
iueAparls of itself as the ginen days require. 

Ex. I. What is the interest of $450.82, for 93 days, al 6 per 
It. per annum 1 • 



c: 



4.5032 = interest for 60 daya- (See the Rule ,) 
t a.254l = intereet (br 30 daji, being half tlie inlGCext for 60 dayi. 
.22541 = interest Ibi 3 days, lieing iV of Iho inletert for 30 days. 
f 6.98771 = nlerpat for 93 daya. 
2. What ia the interest of »4562, for 45 days, at 6 per cent, 
jper annum? 

45.62 =, interest for fiO days. 
''32.81 =:intcre»tof30diiye,otoBoVis.«&e™\«TCAfS«fc*«J»" 
^ ll.405 ==\n!ereat of 15 days, oi one \ui\S M«\iA«iw*'nS.'Si S»4V 

^3^.315= iaCerGst of 30 + la = 45 aa.3«- ^H 



156 soiPLB imnuKBST. 

In computing by this role, 13 monthly of onlj 30 days e«oh, are allowed 

for the year, equal to 360 days. It conaequentlj gives -7^ part nxtn Umb 
6 per cent, interest On small mua§f and for short intenrais, howcTer, Um 
difference is trifling. 

3. What is the interest of $420.72, for 120 days, at 6 per 
cent, per annum*? Ansl 98.414 -(-. - f 

4. What is the interest of $56.74, for 25 days, at 6 per eeiiL 
per annum ? Ans. $0,236+. 

5. What is the interest of $156.36, for 96 days, at 6 per eeol 
per annum? Ans. $2.50 -(-. 

6. What is the interest of $1000, for 29 days, at 6 per ceoL 
per annum? Ans. $4.833 -f> 

7. What is the interest of $204, for, 40 days, at 6 per ceot 
per annum ? Ans. $1.3S. 

8. What is the interest of $472, for 18 days, at 6 per cent 
per annum ? Ans. $1,416. 

§ 104:. Banking. — When a promissory note is presented 
at a banking institution, if properly endorsed , or otherwise 
secured, it is received by the officers of the bank as security, 
and so much money, in their own notes, is given in return is 
is equal to the face of the note after the interest is deducted 
for 3 days more than the whole time till payment is promised. 
Hence, if the time specified be 60 days, the interest on the face 
of the note for 63 days is deducted, and the balance drawn 
from the bank ; then, at the expiration of the 63 days, the whole 
face of the note is due. The 3 days added to the specified 
time of payment are called ** days of grace" 

The preceding rule is, therefore, a convenient one for bank- 
ing institutions. 

Note. — In solving the%howing sums, the scholar will allow "3 ibjf 
of grace; " that is, ne will find bank discount for 3 days more i*»y" are 
specified in the sum. 

Ex. 1. What is the bank discount on $256, for 30 days, and 
grace ? 

SOLUTION. 

2.56 s= discount for 60 days. 

1.28 s= discount for 30 days. 
.12 8 = discount for 3 days* grace. 



.408= required discount. 

Therefore, $256— $1,408= $254,502, the sum to be drawn 
*^om the bank. 

1. How much money would be drawp from the bank mi a 

9 of $650, pajaUe in M day&l 
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6.50 «diiooiiiit finr 60 days. 
3.25 ss diflcoiini for 90 days. 
. 3 2 5 an difcount for 3 days. 



$ 1 Q. 7 5s:di8Coimt for 93days. 

Therefore, 9650 — f 10.075 z= 9639.935, the mcMiey to be 
drawn. 

3. What is the bank discount on $1056.29, for 30 days, and 
grace ? Am, $5.81. 

4. What is the bank discount on $756, for 90 days, and 
grace? Ans. $] 1.718. 

5. What is the bank discount on $676.19, for 25 days, and 

grace? ^115. $3.1554-. 

6. How much money may be drawn on a note of $692, pav^ 
able 70 days after date, if discounted at a bank ? 

Ans. $683,581. 

7. How much money may be drawn on a note of $1567.89, 
payable 120 days from date? Ans. $1535.748. 

8. What is the bank discount on $542.78, for 90 days, and 

grace? il 115. $8,413+. 

9. What is the bank discount on $195.77, for 60 days, and 
grace ? Ans. $2,055 +. 

10. How much money may be drawn on a note of $726, 
payable 80 days from date ? Ans. $715,957. 



CASE V. 
^ IDS. When the Monet on which the Interest is 

TO BE CAST, IS IN PoUNDS, SHILLINGS, AND PeNCE. 

ItlUlC* — Reduce the shillings and pence to the decimal of a 
pound, {see Case IIL^ Decimal JFVactions,) and cast the interest 
in the same manner as when the principal consists of dollars, 
cents, and mills. The decimal part of the answer may then 
be reduced to shillings and pence by Case /F., Decimal 
Fractions. 

Ex. 1. What is the interest on 4St£. 16 s. 6d., for 1 year 
and 6 months, at 6 per cent, per annum ? 



SOLUTION. 

6 
16.5 



12 

1 jr. 6 mo.=sl8 months, on 

and 16 -4- 2 = 9, the per cent. '*" 

for the whole time. g 2 5 = the de^vcaal ^^^^^ 

N 
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Therefore, 



42.825^. 
.09 



3.8 5 4 25jf.z=3jf. 178.1d. (See Case IV., Redac 

tion of Decimal Fractions.) 

2. What is the interest of 55 £. 15 8. 6 d. for 2 years, 6 
months, at 6 per cent 1 Ans. 8<£. 7 b. 3 d. 3q^. 

3. What is the interest of 21 jf. 188. 4d., for 3 years and! 
months, at 6 per cent ? Ans, 4£. 7 8. Sd. 

4. What is the amount of 156 £, 98. 3d., for 1 year and 9 
months, at 6 per cent. ? Ans, 172 £. 17 s. 9 d. 3 qr. -|-. 

5. What is the amount of 27 ^. 2 s. 6 d. 3 qr., for 1 year ud 
10 months, at 6 per cent. 1 Ans, 30;f . 2 s. 2 d. 3 qr. -|-. 

6. What is the interest of 26 £, 15 8., for 2 years and 3 
months, at 6 per cent 1 Ans. 4 £, 19 s. 2 d. 2.8 qr. 

7. What is the interest of 45 ^. 10 s., for 8 months, at 6 per 
cent ? Ans. 1 £. 16 s. 4 d. 3.2 qr. 

8. What is the interest of 9£. 128. 6d., for 2 years, 4 
months, and 12 days, at 6 per cent. 1 Ans. 1 <£. 7 s. 4 d. -|-. 

CASE VI. 

§ 106. When Interest is required on Notes or Bonds 
on which partial payments haye been made. 

itttlt. — Cast the interest on the principal, at the given rati 
per cent,, up to the time of the first payment ; then, ifthepaf' 
ment exceed the interest, deduct the excess from the principal; 
but if it he less, set both payment and interest aside, and cast 
the interest on the same principal to the time of the next paf' 
ment, or to the time of some payment, which, when added to the 
preceding payments, will exceed the sum of interest then due, and 
deduct the sum of these payments from the amount of thepruh 
dpal. The remainder will form a new principal, with whid 
proceed as before, till the time of settlement. 

1. For value received, I promise to pay A. B. & Co., or 
order, fifteen hundred dollars, on demand, with interest. 
Jan. 1, 1825. John James. 

On this note are the following endorsements : — Oct 1, 1825, 
irer dollars; July 1, 1827, four hundred and fifty 

' 1828, six hundred and fifty dollars. What 

cment, 3u\y \, l^Sftl 
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The prineip*!, on inteiMi fiom Jan. 1, 18S5, 91600J 

Interest from Jan. ], 1885| to Oct 1, of the aame year, 9 mo. . 67J50 

The payment being more than the interest, dednct it, . • 900.00 

Remainder, forming a new principal, 1267.50 

The interest from Oct 1, 1825, to Jnly 1, 1827, 1 yr. and 9 mo. 133.87 

1400.587 
I>edaet second payment, because it is more than the interest, 450.000 

Remainder, forming a new principal, 960.587 

The interest from July 1, 1827, to Sept. 1, 1828, 1 yr. and 2 mo. 66.541 

1017.128 
Deduct the third payment, 650.000 

Remainder, forming a new principal, 367.128 

The interest from Sept. 1, 1828, to July 1, 1830, the time of 

settlement, 40.384 

Ans. ^407.518 

SOLUTION BY CANCELIHG. 

yr, m, d. 
1825 10 1 
1825 1 1 

9 0= time till first payment. 

^, - 1500. 9. 6 ^ , , 15&H. 9. R 
Therefore, -rTr-TT— . Canceled: — ; 

' 100. 12 iiaa. i« 

2 
and 15 X 9 -^ 2 = $67.50, the interest till first payment ; and 
1500 + 67.50 = $1567.50, amount; and 1567.50—300 = 
91267.50, the new principal. 

yr. lit. d. 

1827 7 1 
1825 10 1 

1 9 = time from Ist to 2d payment. 

1267.50. 21. 6 ^ , , 1267.50. 21 61 

Statement: . Canceled: — — ; 

100. 12 100. IS ' 

2 

1267.50 X 21 -=-200= 133.087, the interest till 2d payment; 
then, 1267.50 + 133.087 = 1400.587 ; and 1400.587 — 450 = 
950.587, the new principal. 

yr, wi. d. 

1828 9 1 
1827 7 1 

12 = time from 2d to 3d payment. 

7 
960.567.14.6 ^ . . g60£JBnf.VL% 

Statement: ^^^ ^ . CilMiAA: -^jjj^ 



leo 

wd 950w587 X 7 -h 100 = MiMl ; iMerart tiD the tUrd pij- 
ment^aiid 9S0i£7 + 06im = 1017.128; and 1017.128—650 
= 997.1*28, die new princqiaL 

1830 7 1 
ISStd 9 1 

1 10 = Uiiiefrom3dpajiiieDt toaetUeiDeot 

11 

367.12B. a. 6 ^ , - 3G7.19B. S8. S 
Statement : Canccica : — — — : 

s 

and 376.128 X H -:- 100 = 40.384, interest till time of settk- 
ment; and 967.128+40.384 = 9407.512, answer, or sum due 
on settlement. 

2. I have in my possession a note, dated April 15, 1833, for 
92150.25, on which are the foliowiog endorsements : — Nor. 8, 
1894, iS(500.00; Sept. 1, 1835, 9723.64; Janoary 1, 1837. 
9978.2d5 ; and Oct. 29, 1837, 9850.00. What amount was 
due on thb note, April 15, 1838 ? Ans, 9138.337. 

3. On a note of 9767.95, giren Dec. 25, 1827, and drawing 
interest after 90 days, were the following endorsements: — 
Jan. 1, 1830, 975.00; March 25, 1831, 9565.25. What was 
due Jan. 1, 1833? Ans. 9294.118. 

Boston, Jan, 13, 1809. 

4. On demand, I promise to pay J. Anderson, or order, one 
thousand five hundred eighty-five and ^^||oo ^^o^l^s, with in- 
terest, for value received. 

Received, May 5, 1812, 9863.12. 
Received, May 7, 1814, 9221. 
Received, July 21, 1815, 91009.03. 

Will the scholar determine whether the note is fully paid 1 

5. What was due on a note of 92100, dated June 15, 1820, 
on settlement, June 15, 1830, the following sums being en- 
dorsed on the back of it, viz., June 30, 1824, 9750, and Sept 
30, 1828, 91200, on interest at 6 per cent. ? Ans. 91249.527. 

6. For value received of A. B., I promise to pay him, or 
order, seven hundred and fifty dollars, with interest at 6 per 
cent" 

J M.S. 

sre the following payments endorsed : — April 
idred and ftfty dollars; July 1, 1829, four 
dollars. What was due on settlement. Sept 

Ans.%V5Vn\V 



ANNUAL INTEREST. 

It is often required, by those loaning money for a number of 
years, that the interest thereof be paid at the expiration of each 
i^uccesaiTe year. The interest thus accruing is called annual 
interest. 

'When not paid according lo agreement, that is, annually, the 
interest on the principal, for each year, draws interest from the 
time it became due, till paid, or till the time of settlement. 

! the 



little. — Find what is the yearly interest of the principal, 
and cast t/ic interest on each year's interest, Jrom the time it 
became due, till the time of settlement. The amounts of tht 
several i/ears' interest will be tht total amount of interest due. 

Ex. I. What is the annual interest, and also the amount of 
$1500, at 6 per cent., the interest being 3 years in arrears! 

The interest on ?1500 one year is 890.00, and the first year's 
interest will obviously draw interest two years. 

The amount of the first year's interest is therefore, . $100.gO 

The amount of the second year's interest is 95.40 

The interest of the third year, not being due till the 
expiration of the year, will draw no interest, and 
is therefore oidy $90.00 

Annual interest = 386.20 
Principal . . . — 1500.00 
Sum due . . . = ^1786.20 

2. What is the amount of a note of $900, for 5 years, at 
6 per cent., interest annually 1 Ans. 81202.40. 

3. What is the interest on 81300, at 6 per cent., for 4 years, 
interest computed annually? Ans. $340.08. 

4. What is the amount of «7S6. for 3 years and 6 months, 
the interest being annual and at 6 per cent. 7 

Ans. J96.3.78. 

5. What is the difference of interest on S!300,&«ft ^fta.t*.,'*. 
6 per cent., whether it be simtAe ot aM^^i?^\n^wes.^-^ 

Aivs- 'ftx^-a* ■ 

a A mail loaned $800, at ft pet tMA.,fot^ '^^^S.^sft ■" 
dition that the interest be paid annttaW^ . ^w.* 
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being complied with, how much was due at the expiration of 
the time ? Ans. $1068.80/ 

7. What is the amount of $1200, at 5 per cent, annual in- 
terest, for 7 years ? Ans, 91683. 



COMPOUND INTEREST. 

^ 107* Compound Interest is that which is computed 
annually, and immediately added to the principal. The 
amount of each year is made the principal for the succeed- 
ing year. 

3&ttl(* — Cast the interest, at the given rate per cent,, far the 
first year, hy multiplying hy that rate per cent,, and make the 
amount the principal for the second year. Make the amount 
of the second year principal for the third, and the amount of 
the third, the principal for the fourth, S^c, through the whole 
number of years. Prom the amount thus obtained subtract the 
principal; the remainder will be the compound interest. 

Ex. 1. What is the compound interest of $256, for 3 years, 
at 6 per cent. ? 

2 56 
.06 

15.36 interest. 
2 5 6.00 principal, added. 

2 7 1.36 principal for 2d year. 
.06 



16.2816 = interest of 2d year. 
2 7 1.36 = principal for 2d year, added. 

2 8 7.6416 principal for 3d year. 
.06 



17.258496 interest of 3d year. 
287.6416 principal. 

304.900096 amount of 3d year. 

2 5 6.0 the original principal, subtracted, 

4 8,90 compound mleiee^. osv %%^) Ko\ ^ '^^^^^ 

^' What 18 the compound mteiesi ot *^^,^ot ^ ^^vt^, ^\.^ 
^ cent. ? Ans. ^'^^.^^l -V^ 



3. What is ihe conipoimd interest of 950, for 3 years, at 5 
percent.? Ans. $7.8^1 -f. 

4. Whal is the compound interest of $400, at 6 per cent., 
, for 4 years? Aiis. $104.99-|-. 

5. What will $675 amount to, at compound interest, in 3 
years and 6 months, at 6 per cent, per annum 1 

Arts. $828,053 +. 
0. What is the amount of $40.20, at 6 per cent, compound 
interest, for 4 years? Ans. $50,75+. 

7. What is the amount of $63, at 6 per cent, compound in- 
terest, for 3 years? Ans. $70,760+. 

8. What is the compound interest of $127,85, for 3 years, 
at 6 per cent. ? Ans. $24,421 +. 



COMMISSION. 

§ 108> Commission is an allowance made by merchants 
and others to an agent for buying and selling goods. This 
allowance is usually a certain per cent, on the amount of money 
received for the sales effected, or on that expended in making 
purchases. The only respect in which it differs from interest, 
is, that, in computing commission, no regard is paid to time_; ' 
hence, ~^^^J 

3lUlC> — Multiply by the rate per cent. ^^^H 

Ex. 1. An agent add for his employer goods to the TaWfi' 
of $1800, for which he received 5 per cent. What was the 

2. What is the amount of my commission for selling goods 
to the value of 1975. it being 8 per cent. 1 Ans. $78. 

3. My agent sends me word that he has purchased goods 
on my account to the value of $3768. What will his commis- 
sion amount to, at 6 per cent. T Ans. $166.08. 

4. The commission of $1250, at 10 per cent., is required. 
What is it? Am. $125, 

5. An agent sella 750 bales of cotton, at $52 per bale, and 
ia to receive 2^ per cent, commission, liow nmch money will 
he receive? and how much will he pay over to his employee I 

Ans. He will receive $975, a,vvi ^^^ wct 'H'JKSi:^- 

6. What will nxy commission atnovwi^. \o, aX 'A ■^''^ <^^v..™- 
^a^^^ods to the value of 91B4e.^()'^. i^iS^l^^m 
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INSURANCE. 

# 

^ 109* Insurance against the loss of buildings and goods 
by fire, and also of ships and their cargoes by storm, is obtained 
by paying a certain per cent, on the estimated value of the 
property insured. 

The instrument which binds the contracting parties is called 
the policy ^ and the sum paid by the party insured to the insoring 
party, is called the premium. 

3&Ult* — Multiply the estimated value of the property m- 
sured by the per cent, 

Ex. 1. What is the premium for the insurance of buildings 
and appurtenances, valued at $3758.50, at j- per cent. ? 

Ans. J18.79+. 

2. What is the premium for insuring property valued at 
$3600, against loss by fire, at i per cent. ? ^715. $27. 

3. What is the premium K>r insuring property valued at 
$845, at I per cent. T Ans. $1.69. 

4. What is the premium for the insurance of a ship and 
cargo valued at $20500, at i per cent. ? Ans. $68,333 -|-. 

5. What would be the premium for insuring a ship and 
cargo valued at $18000, at | per cent. 1 Ans, $67.50. 

6. Insured my house and out-buildings, valued at $21560.38, 
at f per cent. What was the amount of the premium ? 

Ans, $86.24 -f . 

QUESTIONS.— What is Interest? How iff it computed 7 Suppose the 
sum on interest be more or less than ^100, or the time more or less than one 
year, how must the sum paid as interest compare 1 Give the illustration. What 
IS the principal ? What is interest 1 What is legal interest 1 What is the 
legal rate per cent, in New Enffland ? What in New Toiih: ? What in Louisi- 
ana ? What do you nnderstana by the amount? The rate per cent, is a deci« 
mal of how many places, when expressed by cents 1 and when expressed by 
mills 1 What is Case I. T What is the rule for it ? What is Note 1 ? What 
IS Case II. ? What is the rule ? Give the reason of the rule. What is Note 
2 1 Note 3 ? What is Case III. ? What is the rule T Give the explanation 
which precedes the rule. What is Note 4 ? What is Note 6 ? What is Note 
6 ? Wnat is the rule for canceling ? What is the rule for canceling, when the 
time consists of years and months 7 What is Note 7 ? What is the rule for 
canceling, when the tijne consists of years, months, and days ? What is Note 
8? What is Note 9? What is Case IV. ? What is the rule ? What explana- 
tion precedes the rule ? What is said relative to banking institutions 1 What 
is Case V. ? What is the rule for it ? What is Case III. of Decimal Fractions ? 
What is Case IV. of Decimal Fractions ? What is Case VI. 1 What is the 
ru/e for it ? Will the scholar now inform me why it is correct to multiply by 
one half of the even number of moniha vn tlkie m^eTk\!\TRft/\ut'^a>i\\v^|,\x^^ 
ff percent. 7 Wliat is Compound Interest 1 vAvaXSa ^3sv<i tmV^ Vat\\\ ^>asL\ 
, ia Commission 1 Id what respect doca it ^Set ?Tom ^\m^\ft \xiVet%^\.\ ^SSPk^n. 

^the rule 7 How ia Insurance obtainedl YAv;v\. V% \.o\«i >Miei.^T^\.^vA \.^ ^^ 

•o/icf ? What by the premium 1 Wliat is tYie xxi\e a 
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§ no. Ratio is the relation which one quantity or number 
has to another quantity or number of the same kind. 

The former of the two numbers, between which the ratio 
exists, b called the antecedent, and the latter, the consequent. 

The direct ratio of any two numbers is obtained by dividing 
the consequent of any couplet by the antecedent, and the in- 
yerae ratio, by dividing the antecedent by the consequent. 

Thus, the direct ratio of 2 to 4, is 2, because the antecedent, 
2, is contained in the consequent, 4, two times ; and the inverse 
ratio is ^, because 4, the consequent, is contained in 3, the 
antecedent, {;=:^ of a time. Both these expressions establish 
the same general fact, viz., that one of the given numbers is 
twice as large as the other. 

From the above, it is obvious that ratio can exist rni/y be- 
tween quantities of the same kind. It would be absurd to in- 
quire how many times 3 acres must be repeated to equal 13 

Any simple ratio is expressed by two dots placed between the 
antecedent and the consequent ; thus, 3 : 8, or 5 ; 10. 

The following four propositions require to be carefully 
studied : — 

1 . The ratio of any couplet is not affected either bg multiply' 
ing or by dimding its antecedent and consequent by the same 
nujuber ; for the ratio of 9 ; 18 is 2 ; and the ratio of WTlS X 2 
1= IS : 36, is also 2. The same i^ult is obtained by dividing 
these terms by any number whate^ ; thus, 9; 18 -;- 3 3i 3 : 6, 
and this equals 2. 

2. The ratio of any touplet is multiplied by any number, by 
multiplying the consequent, or by dividing Ike antecedent, by that 
number. The ratio of 12 to 36, is 3; if, however, ihe con- 
sequent be multiplied hy 3, the ratio, 3, will be multiplied by the 
same number ; thus, 12 : 36 X 3= 12 : 108 — 9. The same 
result is obtained by dividing the antecedent by the same num- 
ber ; thus, 12, the antecedent, divided by 3, equals 4, and the 
ratio of 4 to 36 is 9, the same as before. 

3. The ratio of any couplet is divided by any number, by 
dividing the eonaequeni, or by multiplying the antecedent, by 
that number. Take the ratio 12 : 36, as before, atid l«i.=.«.'wi. 
divided by 2. If the consequent be dmAeA.'we, Q\iVa.\-(\ "Ciw. ■vsi'** 
13: 18=:!^; but if the antecedent be mvA<\?J:^eA.vifco\»vi«^''^^ 

rar/o?4.- 36=1^ also. ^^^ 
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4. Iftwoer more ratios be nmUipHtd together, thai tf, iftk 
antecedents be muUiplied into the anteceaeniSt and the emit 
quents into the consequents, the resulting ratio is called ooih 
rouND RATIO, tmd is equal to the product of the simple ratisL 
The ratio compounded of the simple ratios, 2 : 4, 3 : 6, and 4 :8, 
is the ratio, 24 : 192 = 8; but the ratio 2 : 4 = 2, al8o3:6= 
3, and 4 : 8=2 ; and 2 X 2 X 2 = 8. 

Ex. 1. What is the ratio of 6 to 96? Ans.iL 

2. What is the inverse ratio of 7 to 12? Ans. ^ 

:). What is the ratio of 7 to 42 1 

4. What is the inverse ratio of 5 to 20? 

5. What is the ratio of 1 £, sterling to 7 s. 6 d ? It i 
obvious that the terms here given must be reduced to tk 
same denomination, in order to compare them ; therefore, 1£.= 
240 d., and 7 s. 6 d. = 90 d. The direct ratio, therefore, b ^^ 

= 8. 

(1. What is the ratio of 16 lb. to 3 cwt. ? Ans. 21. 

7. Multiply the terms 3 : 7 by 9, and see how the given ntio 
is atfccted. 

8. Divide the terms 9 : 15 by 3, and compare ratios. (See 
proiM)stition 1.) 

9. Multiply the ratio 11 : 16 by 5. Ans. 11 : 80. 

10. Multiply the ratio 9 : 11 by 3. Ans. 3 : 11. (See prop* 
ositiou '2.) 

11. Divide the ratio 3 : V2 by 6. Ans. 3 : 2, or f 
V2. Divide the ratio 3 : 19 by 4. Ans. 12 : 19. (See prop* 

oeition 3.) 

13. What is the ratio compounded of the ratios 2:3, 3:4, 
and 4 : 5 ? Ans. 24 : 60, or 2 : 5. 

Note. — Whenerer the antecoJent of any coaplet is the same u the 
Citn^oT^*^^-^ '^'^ ^^7 o*^*' couplet, :he ^venl ratios may be reduced ti 
onf». bv n^jecting such ancecf iiei*.::^ aud consequents. Hence, the prM- 
dingf jiimple ncio« may be reduoeU to a compound one, by rejectuur tkt 
•imiiar termj. The ratio thus obtaiaeU is ^ ; 5w 

14. What is the ratio compv^unded of the simple ratios 3 : ^ 
4 : fS, and '2:3* ^See proposition 4.) 

Ans. "24 : 75, or S : 35. 

lo. M'lltiply the ratio 5 : 9 by 4. Ams, o : 36. 

16 Divide the same ratio by 3. .4«s. 5:3. 

JT Mti^iply the ratio W : '21 bT 6. Am^. 2 : 21. 

ji, D**-;-*^ '•i«e same by r. .4jtj. SI :21. or 12 :a 

Id- ratios 4:7, 3:1, and 6:2, to a compouDd 

«^i^ Ams. 96 : 7. 
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PROPORTION. 

^111. Equality of ratios constitutes proportion. 

Each aimple statement in proportion requires at least two 
equal ratios, or four terms, the first and second of which are of 
one kind, and constitute one of the ratios; and the third and 
fourth are of another kind, and constitute the other ratio. 

If 6 men earn 12 dollars in a given time, 36 men will earn 
73 dollars in the eame time. In tliis proposition, the two ratios 
required to constitute a proportion, are, the ratio of 6 men to 
3)3 men, and of 13 dollars to 72 dollars ; and the proposition 
can be true only on the condition that these two ratios ore 
equal ; and that is actually the case, for 36-^6^:6, and 72 -j- 
13 = 6. Therefore, 6 is the ratio of each couplet. 

Proportion is usually expressed by dots, thus, 6:36:: 12: 
73; and thus read, 6 is to 36 as 12 is to 72, or 6 men are to 36 
men as 12 dollars are to 73 dollars. 

When any four numbers are proportionals, the first and fourth 
are called txtrnmcs, and the second and third, the mcain ; and 
the product of the extremes must always equal the product of 
the means. This is true with regard to the statement made 
above; for 6x72 = 432, and 12x36=432. 

Since, therefore, these products are always equal, if any three 
terms are given, two of which bear a given ratio to each other, 
a. fourth term may be found, to which the third given term 
shall hear the same ratio ; for the required term must be either 
one of the extremes or one of the means. If it be one of the 
extremes, the product of the means divided by the given e: 
will give the required extreme ; and if it be one of the n 
the product of the extremes divided by the given mea: 
give the required mean. 

Suppose, in the proposition stated above, it be r 
find how many dollars 36 men would earn in a given t 
men earn 13 dollars in the same time. 

Let the three given numbers stand as before, thus ; 6 men : 
30 men : : 12 dollars : what number of dollars t 

Now, since 6, the left-hand term, multiplied by the required 
term, must produce the same number as 36 multiplied by 12, it 
follows that 36 multiplied by 12, and the product divided by 6, 
will give the required number. Thus, 36 X 12 = 432, and 
432 -=-6^:: 72, the fourth term in the precedia^L, ^i.'s>yaHSi«n\. 
Or, suppose it required to Rnd w\\aV nantow \iti'«» '^'^ ?^^^ 
to36 (hat 12 does to 72. The. Bl«LftmeaV'«w^iJ>-^>^' _3Jlx . 



number; 36 :j 12: 72. The otWi e^W^W'^'* '^^^^^'^^J 



lence, 36X12 = 432. and 43a ^Ti=^&,<^«^^^**^ 
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Again ; let one of the means be required, thus ; 6 is to wlm 
number as 12 is to 72 ? The statement may stand thus ; 6 : — >: : 
12 : 72. One of the means is here required, and the extremes ' 
are given; therefore, 72X6=432, and 432 -i- 12=36, the 
required mean. Lastly, let the other mean be required. We | 
tlien have the statement as follows ; 6 : 36 : : — : 72. Thetiuz^ 
term of the statement is here wanting, or the other men. 
Therefore, 72X6 = 432, and 432-^36 = 12, the reqnind 
mean. 

From the preceding remarks we learn that operatidm ii 
simple proportion consist in having three of the terms of i 
proportion given and a fourth term required. For finding tliii 
fourth term, we have the following rule : — 

3&ttl(« — Notice which of the thru terms given is of the scat 
name or kind as the required term or answer, cmd give it ik 
right'hand place. Notice, again, whether the term requiredrnxfi 
be greater or less than this ; and, if it is to he greeiter^ place Hu 
greatrr of the two remaining terms next it, an the le/r, for (k 
second term of the proportion, and the less number for theirsti 
but if it is to be less,plcu:e the less of the two remaining numbers 
for the second term, and the greater for the first term ; then 
multiply the second and third terms together for a dividend, mi 
divide their product by the first ; the quotient will be the fourth 
term, or answer, and of the same denomination as the third term. 

Note 1 . — If the third term consists of different denominatioDB, it most 
be reduced to the lowest mentioned before stating, and the fourth tora 
will be of the same denomination ; but if either the first or second tenu 
be of different denominations, they must both be reduced to the bwetf 
mentioned, before stating. 

Ex. 1 . If 8 yards of cloth cost $3.20, what will 96 yards cost ! 

Since 8 yards cost money, 96 yards will cost money ; the required teni 
must, therefore, be money; and must be a number to which ^3.20 will 
bear the same ratio that 8 yards bears to 96 yards. ^.20 is, therefore, to 
be made the right-hand term. 

The next inquiry is, which will cost most, 8 yards, or 96 yards ? Hm 
answer to this inquiry places (in accordance with the rule) the 96 in tk 
second place, and the 8 in the first, thus ; 8 : 96 : : 3JdO : what number 
of dollars ? 

PERFORMED. 

8 : 9 6 : : 3 . 2 
9 6 

19 2 

2 8 8 



8)3 7.2 



$38.4 Ans. 
Therefore, 8 yards : 96 ^jaids •. \ %^^^ \ %^ASS, 



Q. If 9 men earn 73 dollars in a given time, how mucli will 
24 men earn in the same lime } 

Statement ; 9 men : 24 men : : $73 : A,is. $1&2M. 

^ 113. Sums of this description may be solved with pccu- 
iiaf ease by canceling. 

Utile FOR Cancelino. — Notice tehich of the given lei-ms is 
of the same kind or name as the required answer, anil place 
it above a horizontal line, towards the left. Notice again 
tolielher the required term must he greater or less than tiiis ; and, 
if greater, place the greater of the tjeo remaining terms on the 
right of the preceding term, aad aiso above the line, and the less 
of the tioo terms below the Une ; but if less, plate the kss of the 
remaining terms above the line, and the greater beloio it ; then 
cancel, multiply, and divide, as before directed. 

NuTK a. — In arranging the lerma ii directed for canoellng, the numbtr 
[iJoced first above the line, is the third term of the proportion, and that 
standing on the «me aide, on llie right of thig, ii the lecond, and the 
number aUnding below the line, the Sr«l. 

3 given time, 



Statement; - 

Tlie answer required is obviously Uie oats that SO horses would con 
suine. It is also evident that 20 horaca would consume more than 13. 
Hence the reason Dfthe above statement. 

7. 10 
The same canceled ; ; 

18. X 

and 7X10:^ 70, the bushels required. 

It will be recollected that llie numbera above Ibe horizontal line Ibrm ■ 
dividend, and Ihose below the line, a divisor. Hence, 43, the number of 
bushels coQBUmf d hy 13 horses, may be regarded as divided by 13. This 
division would give the auontity of oa(a which 1 horse would conaume 
in the given timei and this quantity, multiplied liy 30, svould give the 
quantity 20 horses would conaume in the same time. 

4. If 73 yards of cambric coal «n9.44, what will 9 yards 

If SI 19.44 be divided by 72, the quotient will be the price of 
I yard, and this price multiplied by 9, will be the required 



; andlV9.44^ft=\'*'SP^- 



1 
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6. If 10 shilliDgs pay for 20 pounds of bee! 
pounds may be bought for 5 shillings ? 

d. If 3 lb. of sugar cost 48. how much will 6 lb 

7. If 12 bushels of wheat are worth 916, what 
of 48 bushels ? 

8. Sold 12 yards of cloth for $72. What is tl 
yards, at the same rate ? 

9. What is the value of 16 cords of wood, if ^ 
worth $120 7 

10. If 16 cords of wood are worth $40, what is 
48 cords? A 

11. What is the value of 4 gallons of wine, if 
of the same kind are worth $324 ? 

12. If 8 yards of cloth cost $3.20, how many 
same kind may be bought for $38.40 1 Ans. 

13. Paid 75 cents for 7 lb. of sugar. How man 
the same kind may be bought for $6 ? Ans, ^ 

14. If 7 men can accomplish a piece of work 
how many men are required to accomplish the 
days ? Ans 

15. If a ship sail 24 miles in 4 hours, in how^ 
will she sail 150 miles, if she continue at the 

Ans. 

16. If 17 men perform a piece of work in 25 c 
many days would 5 men perform the same ? Aii& 

17. A staff, 4 feet long, casts a shadow 6 feet. A 
placed in the same situation, casts a shadow 58 f< 
its length ? Ans, 

18. A garrison has provision for 8 months, at th 
ounces per day. What must be each man's daily a 
order that the same provision may last them ! 

Ans, 10 j 

19. When a quarter of wheat affords 60 tenpi 
how many eight-penny loaves may be made fironc 

20. If $10 worth of provision serve 7 men 4 day 
days will the same provision serve 9 men \ Ans 

21. If 12 gallons of wine cost $30, what is the 
gallons, at the same price per gallon ? A 

22. If 15 pounds of sugar cost $1.20, how m 
may be bought for $38 ? Ans, 47 

23. If a staff, 4 feet long, casts a shadow 7 feel 
is the height of a steeple, whose shadow, at the 
aeaawrea 198 feetl Ans. 

24. If ^pdL%^fm \0Bt,^Muto iL %\v^Q.^ \^ ' 
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ground, what wouM be the length of a shadow From i 

72 feet high, at the same time? Am. 120 feet. 

25. If 12 men build a house in 48 days, in how many days 
con 36 men do the same work ? Ans. 16 days. 

26. If too men can finish a piece of work in 12 days, 
liow many men will be required to do ttie same in 4 days ? 

Ana. 300 men. 

27. How many men must be employed to complete in 15 
days what 5 men can do in 24 daysl Ans. S men. 

28. If a man perform a journey in 3 days, when the days 
are IG houra long, how many days, of 12 hours each, will he 
require to perform the same, if he continue to travel at the same 
rate 1 Ans. 4 days. 

29. If 48 men can build a wall in 24 days, how many men 
can do the same in 1U3 days 1 Ans. 6 men. 

30. In how many daya will 8 men finish a piece of work 
which 5 men can do in 24 days 7 Ans. 15 daya. 

31. In what time will ¥600 gain $50 interest, if $80 gain it 
in 15 years? - Ans. 2 years, 

32. When $100 principal will gain 96 in 12 months, what 
principal will gain the same in 8 months? Ans. $150, 

33. How many yards of cloth, 3 qr. wide, are equal to 30 
yards, 5 qr. wide? Ans. 50 yards. 

34 Hnw innny yards of pappr, 1^ yards wide, will be auffi- 
cient to hang a room 20 yards square, and 4 yards high 1 
Ans. 356 yards. 

35. If a board be 9 inches wide, how much in length will 
make a square foot T Ajis. 16 inches. 

36. What quantity of shalloon, 3 qr. wide, will line 7J yards 
of cloth, IJ yards wide? Ans. 15 yards. 

37. Lent a friend $100 for 6 months. Afterwards he lent 
me $75. How long ought I to retain it to balance my favor, 
allowing to each the same rate per cent, of interest? 

Ans. 8 months. 

38. In what time will $853 gain as much as $2S6 will gain 
in 12 months? . Ans. 4 months. 

39. If 375 cwt. may be carried 660 miles for a given sum, 
how many cwt. may be carried 60 miles for the same money ? 

Ans. 4125. 

40. If 10 3. worth of wine will suffice for 46 men, when a 
tnn is worth $240, for how many will the same 10 s. suffice, 
when a tun eoata $160 ? - Ans. 69 men. 

41. If 51, yards of muslin, that ia 1^ yards •Nvift,-M\'\ -a^*t.«. 

a dress, how many yards of Imma w\\\ \ki T«oia«e.i, "^wA. x'^ ^«>*- 

3 qr. wide f Aits. Vs. ^*^*^,,^ 

yt42. /f-IO rods in len^h and 4 in, \)tfta-i'Avm»Jft«*»'^^''^ J 
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IB the width of apiece of ground containing the same quantitjr, 
that is 24 rods in length 1 Ans. 6 rods, 3 yards, 2 feet. 

48. An insurance company, consisting of 82 persons, ans- 
taina a loss, of which each man's share was $12. What would 
their ehaies have been, had the company consisted of only 32 
persons 1 Ans. S30.75. 

44. If a hogshead of wine, which cost $160, afford a hand- 
some profit, when retailed at S4 per gallon, how most another be 
retailed, which cost $196, to gain the same per cent t 

Am. 84.355 +. 

45. A lot of ground was walled in by 16 men in 6 days. The 
name, being demolished, is required to be rebuilt in 4 days. How 
many men must be employed 1 Ans. 24 men. 

46. A person, by traveling 12 hours per day, performa a 
journey of 800 miles in 32 days. How many days will he require 
to perform tlie same journey, if he travel 15 hours per day t 

Ans. 25f days. 

47. If 1800 cwl. may be carried 64 miles for a given sum, 
how far may 225 cwt: be carried for the same money ? 

Atis. 512 miles. 

48. If 50 gallons of water fall into a cistern of sufficient 
capacity to contain 230 gallons, in one hour, and by a pipe 35 
gallons be drawn off in the same time, how long will it take to 
fill the cistern ? ytw.c. 1,1 hoiir=, SIO mlnuuiE. 

49. If 1501b. of soap cost »15.60, what would 151b. costl 

Ans. $1.56. 

50. How many yarda of cloth, 3 qr. wide, are equal to 39 
' yarda, Sqr. wide? . j4ns. 65, 

51. A cistern has a pipe by which it may be emptied in 10 
hours. How many pipes, of the same capacity, will empty it in 
30 minutes ? Ans. 20 pipes. 

§113. It has already been said, that, if the given terms (see 
Note I) are of different denominations, they must be reduced 
before stating the sum, Tiiis labor is, for the most pari, saved, 
whenever the question is solved by canceling. Take the fol- 
lowing sums, in which it is required to find the value of a quan- 
tity in one denomination, the price of some other denominatitHi 
being given. 

JSUlt. — Write the queailily the price of wMch is required, 
above a horixontal line ; then, (if the price of a Imrer denomina- 
tion be given,) on the right of this, idso above the line, place the 
jnanderj rehired to reduce Ike given i]uantt(i| to that denomina- 
Aw, /o^f/Aer mlk the price of the same dtuominntiim -, t W^V - ' 
'i H? Me tiae, tffrite such niimhtrs as will reduce the giaoi «^ 
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the required denomination. But if the price of a higher denomi- 
nation he given, and that of a lower denomination be required, 
place the quantity the price of which is required, as before, and 
write the numbers necessary to reduce that quantity to the dc' 
nomination of which the price is given, below the line; then, 
lastly, place the quantity the price of which is given below, and 
its price above the line. Solve the statement by canceling. 

Note 3. — If either the given quantity or price be of different denomi- 
nations, they may be reduced to the lowest ffiven, before stating ; or, if 
preferred, the lower denominations may be reduced to a decimal. 

Ex. 1. How many pounds sterling will 3cwt. of sugar cost, 
at 20 pence per pound ? 

The price of 3 cwt. is required, and that of 1 pound is given. The 

given price is also in pence, and pounds sterling are required. Hence, 

3. 4. 28. 20 . , ^, _ 

is the required statement. The numbers 4 and 28 above the 



12. 20 

line, are required to reduce the 3 cwt. to pounds, and these pounds, multi- 
plied by 20, will give the price of the whole quantity in pence. If, then, 
these pence be divided by 12 and 20, they will be reduced to pounds 
sterling. 

Statement 8ol?ed : -^ — '■ — - — . 

181. sia 

Therefore, 28 £. is the required answer. 

2. How many pounds sterling will 3 pipes of wine cost, at 

10 s. a gallon ? 

3. 2. 63. 10 ^^„ 

Statement: — =189JB. 

20 

In this statement, the 2 and 63 above th%line are the numbers 

required to reduce pipes to gallons ; then, the gallons, multiplied 

by 10, will give the cost in shillings; and, lastly, the shillings, 

divided by 20, (the number below the line,) will be reduced to 

pounds. 

3. How many dollars. New York currency, will 12 cwt. of 
sugar cost, at 10 d. a pound ? Ans, .9140. 

4. How many dollars, New England currency, will 2 hogs- 
heads of wine cost, at 6 d. a pint ? 

Statement: Tf~T'' ^^^' *^' (^^• = ^* ^^^ England 

currency.) 

5. At 15 pence a pound, what will 1 cwt. of loaf sugar cost, 
in dollars. New England currency? Ans, $23.333 4-- 

If it is preferred to solve sums of th\a Vdiv^ ^m^c^xiv ^^jx^^'^>xv^^ 
jt may be done by the following T\i\e *. — 

Mule. —Reduce the given (jaamiity to tkat d«io«^t>.a*K^>^>^ 
O* 
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price of which is givem, and muUiffiy it by tke price ; them £mii 
by such numbers as are required to reduce tke vahse obtained t» 
the required denomination. 

6. How many dollars, New Y<Hrk cuirencj, will 6 cwt of 
sugar cost, at 10 d. a pound 1 

90LDTIOV. 

6 

4 = qr. in cwt. 

2 8 = lbs. in qr. i 

I g n 8 ) 560 zz: cost in shillings. 

48 7 = doUars, Ans. 

672 

10 = price of 1 lb. 

6 7 2 = cost in pence. 

7 

Canceled: ^' '^' ^^' ^f . Ans. 10X7 = 70. 

7. How many dollars will 53 ells English cost, at 8 s., Nev 
York currency, per yard 1 Ans. 966i25. 

8. If I purchase melasses at 1 s. 3d. per quart, how much in 
pounds, shillings, and pence^ will 12 hogsheads of the same kind 
cost ? Ans. 189 £. 

9. If I purchase l6 cwt. of steel for $156^ what will 1 q^. of 
a cwt. cost, at the same rate ? 

39 

Statement : ]-^. Canceled : ^-^. 39 -5- 16 = J2.437 -k 
4. ID A. Id 

10. What cost 9 cwt. of sugar, at 10 pence per pound T 

Ans. 42 £. 

11. What cost 12 cwt. of sugar, at 9 pence per pound ? 

Ans. 50^. 8 s. 

12. What cost 42 cwt. of sugar, at 3 s. 8 d. per pound t 

^115.862^.88. 

13. What would 480 yards cost, in Federal Moiiey^ at 2 
pence, New York currency, per yard ? 

480. 2. , A,.v . 

lit: ~--r . Ans. $10+. 

^ '. the foWowm^ ^lun^^ ^le^ \.V\a Table of Ciu* 1 
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14. Whal would 862 yarda coat, in Federal Money, at 3 pence 
per yard. New England currency! 

Statement: — T^- ^'•*- *35-9lt)+- 

15. What would 920 yards cost, in Federal Money, at 4j 
pence per yard, New Jersey currency? Ans. 1^46. 

16. How much will 672 yards cost, in Federal Money, at 6 a. 
6 d.. New York currency, per yard ? Ans. $546. 

17. How many dollars will 123 yards of cloth cost, at lOs., 
New Jersey currency, per yard? Ana. $IG4. 

IS. C has a journey of 75 leagues to perform. In what time 
will he complete it, if he travel 30 miles a day ? 

Ans. 7^ days. 

19. If91b.ofcoffee coat 27 a., how many dollars, at 6 s. each, 
will 45 lb. cost ? -4ns. $22,50. 

20. If I buy 20 pieces of cloth, each 20 ells, for 12 a. 6 d. 
per ell, bow many dollars, at 8 s., will pay for the same ? 

Ans. ¥625. 

21 . A vessel at sea discharges a cannon, the report of which 
reaches me in 1 minute, 30 seconda. How far distant is she, 
allowing sound to travel 1142 feet in a second ? 

Ans. 19 miles, 3 furlongs, and SOfr rods. 

22. How many yards of cloth may be bought for ^37.62, if 
J of a yard cost 66 cenia ? Ans. 42 yd. 3 qr. 



QUESTIONS. — Whal ii RalioT WhM i» tha former oTlhotwo numbere, 
belwoen whicb the ratio eiliU, called 1 WliBt ui tbelaltci t llowia the diroct 
nfio of My two numbers obtsined 5 How Ib the inTeriB ntio obtained 1 Be- 
iwoon whit qunntitiei CnXj do«« ratio eiial 1 How i< liniple ratio eiprened 1 
How ii tbe ratio of any couplet nfl'ecied bj mDlCiplving or dividing botb the 
antecedent and the consequenl by the Hune nomber I In what [wo tnyt may 
the ratio of unj two numlwrn bo mulliplied ! Id what two waya ia the ratio of 
any couplet dilided by any auiolKcl When two or more rntioa are multiplied 
together, what i. the rOBuitiog ratio callod? What does it equal 7 What i» 
Note 1 1 Wbst constitute PropDition 1 How nuny erjual ratios ire required 
fbr a ilatement of proportion T What termi rami be of the umo kind t When 
any four lenni are ptoportional, whit tire Clie Gnt ami fourth called I And what 
are tbe aecond and third called 1 How does tbe ptoducl of the oitrBmei com- 
pare with the product of the meana t When >ny of the four terms are waniing, 
eiplaln how It may be found. In whu do openitionB in Simple Fropoitian con- 
tian Whit IB the mto 7 What nofe foUowB the rule 1 What ia the rule for 
csncElir^l What ia Note 2 T What i> the nde, when it ia required to find the 

value oT a quantity in one denomination, the pnce of some otl— ^ ---•= — 

Iwing given T What ii Hole 3? What ia tbe nle for Bailing . 
without canceling 1 



1 
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COMPOUND PROPORTION. 

§ 114:* Simple Proportion consists of two equal ratios. 

Compound Proportion is that in which the relation of one of 
the given quantities to a required quantity of the same name, is 
traced through two or more simple proportions. 

The smallest number of terms, of which a statement in com- 
pound proportion can consist, is five. Of these terms, one ia 
always of the same name as the answer required; an<J the 
others are always two of a kind. The following sum will Berve 
as an illustration : — 

If 3 men, in 4 days, spend $5, how many dollars will 6 men 
spend in 12 days? 

In the above sum, there are five terms given, viz., two of 
men, two of days, and one of dollars; and dollars are also 
required for the answer ; so that, when the sixth term is found, 
the sum may be resolved into three simple ratios, the third of 
which is a compound of the preceding two. These ratios are 
3 men : 6 men, and 4 days : 12 days, and $5 : the required 
number of dollars. Now, it is obvious that the ratio of $5 to 
the required number of dollars, is not the same as the ratio of 3 
men to 6 men ; for then no regard would be paid to the time, 
and the solution would be effected on the supposition that one 
man or a number of men would spend as much in one day, as in 
any given number of -days. Nor is it the same as the ratio of 4 
days to 12 days; for then the supposition would be, that 3 men 
would spend as much as 6, or any number of men. But it is a 
ratio compounded of the two ratios, viz., the ratios of 3 men 
: 6 men, and of 4 days : 12 days. The ratio of 3 : 6 = 2, and 
$5 X 2 = $10. This would double the given quantity of money. 
Again, the ratio of 4 : 12, is 3; this would treble the sum last 
obtained, viz., $10, and would give 10X3 = $30, which is the 
answer to the above question. Now, it will be observed that 
the $5 in the above operation was multiplied by the product 
of the two simple ratios ; for 3 ; 6 = 2, and 4 : 12 = 3; there- 
fore, 2 X 3 = 6, the product of the simple ratios, and ?5 X 6 = 
$30, Ans. 

The same result would have been obtained by multiplying 
the $5 by the consequents, or latter terms of each ratio, and 
dividing their product by the product of the antecedents, or 
former terms of the same ratios. Thus, 3 : 6, and 4 : 12, are 
the given ratios of which 6 and 12 are consequents ; therefore, 
fX 12 X 5=360, and 3X4 = 1^, l\ie ^xodwc,! o^ \.Vie ^ale* 
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12 = 30 dollars, tlie same 
! the following rule 

^UU.— Write the numbtr which is of the same kind a. 
ansiner required, for the third term. Of the remaining terms, 
lake any two of the same name, and arrattge tht.m as directed 
in Simple Proportion ; then any other two of a kind, and so on 
till the terms are all taken. Lastly, multiply the product of the 
second terms by the third term, and divide the last produet by the 
product of the first terms, and the quotient will be the required 
term or answer. 

Ex. 1. Ir4 men build a wall 10 feet long, 3 feet high, and 
2 feet thick, in 6 days, in what time will 13 men build one 100 
feet long, 4 feet high, and 3 feet thick 1 

The question asked is, in what thut will the work be done? 
Therefore, by the rule, 6 days is the third term. 



13 men 

10 feet length 

3 feet high 

2 feet thick 



100 feel length 
4 feet high 
3 feet thick 



: 6 daya. 



It is obvious that 12 men would require less time to eiocute a. fit* 
piece of work tlisn 4 men, and also thut t. wall 100 feet long, 4 leet liicl 
anil 3 feat thick, would reauire more tiiue than a wall 10 &^t lone, 3 £i 
high, ud S feet thick. 



iirhl I 



'"i""^: : 6; 4x100x4X3X6 = 28800; and 12 X 10 
„:* X3X3r=720; and 28800-^730 = 40 days, 

" ' J the number required. 

The work of this eum may be much abbreviated by cancelil 



The statement would be, 



Vi. 10. 3. 3' 



-40 days. 



iaya, , 

1M 



B have the following 



JSuIt FOR Canceling. — Write the number toMch i, of the 
same naiae as the ansieer required, above a horizoatal line, 
towards the left. Then take each two terms of the same name, 
and compare them with this number, and notice tohether more or 
less be required, as in Simple Proportion. If mart be required, 
place the greater of the two nvmbtrs above the line, and the less 
below I but, if less be required, place the less of the two above the 
line, and the greater below. Cancel, ^c. 

Ex. a. If 4 men, in 13 days, mow ^ awes o'! ^■iHB.,> 
many acres will 8 men mow in 16 days! 
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4*8 ) 
Common statement; 10 .' ia ^ • • ^* 

Statement for canceling; — ' ' =z=128 acres. 

4. i*« ^ 

Note 1. — If the sixth term, or answer, be plsced below the borisoald 
line, the other terms remaining as before, the product of the terms stmnding 
above the line, will just equal the product of those standing below, thos : 

48X8X16=6144 



128X4X12 = 6144 



3. If 12 horses eat 20 bushels of oats in 16 days, how immy 
bushels will 24 horses eat in 48 days ? 

20. 24. 48 . ,c^/v • 1 , 
Statement; 5"^* •^^^' ^"" bushels. 

4. If 18 men, in 32 days, consume 128 lb. of bread, how 
many pounds will 12 men consume in 64 days, their daily 
allowance being the same ? Ans. 170f . 

5. If 8 men receive 4 dollars for 3 days' work, how many 
days must 20 men work, to earn 40 dollars, if they receive the 
same daily allowance ? Ans, 12. 

6. If 4 men receive f3.20 for 3 days' work, how many men, 

it tney receive the same per day, will viuii $12.80 in 10 da^s ? 

Ans. 3 men. 

7. How much ought 60 men to receive for 25 days' work, if 
12 men, under the same circumstances, receive 60 dollars for 4 
days' work 1 Ans. $1562.50. 

8. If 16 men cut 112 cords of wood in 7 days, how many 
cords will 24 men cut in 19 days ? Ans. 456 cords. 

9. If the transportation of 12 cwt. 150 miles, cost 75 shil- 
lings, for how many dollars, at 8 s. each, may 6 cwt. be trans- 
ported 45 miles? Ans. $1.406 -|-. 

10. If the freight of 9 hhds. of sugar, each weighing 12 
cwt., 20 leagues, cost $38.40, what will be the expense of trans- 
porting 50 casks of the same, each weighing 2 cwt. 2 qr., 100 
leagues ? Ans. $222.22 +. 

11. If 100 dollars, in 1 year, gain 6 dollars interest, how 
much will 200 dollars gain in 26 weeks? Ans. 6 dollars. 

12. If 350 dollars, in 9 months, gain 15 dollars, what princi- 
pal will gain 6 dollars in 12 months ? Ans. 105 dollars. 

13. If 8 men can build a wall, 20 feet long, 6 feet high, and 
4 feet thick, in 12 days, in what time can 24 men build one, 
200 feet long, 8 feet high, and 6 feet thick ? Ans. 80 days. 

14. A wdl, 32 feet high, and 40 feet long, was built in 8 
dajrs, by 145 men. In how many d^.^^ Y;ould 68 men build 
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another wall, 28 feet high, and of the same length, allowing each 
man to perform an equal portion of labor, in the same lime 1 
Ans. 14f I days. 

15. What must be paid for the transportation of 5G bags of 
coffee, each weighing 3 qr. 16 lb., 66 miles, if 14 bags, weighing 
each 1'^ lb., be carried 6 miles for $6.25 1 

Ans. 22U dollars. 

16. If 6 persons can earn 120;f. in 21 weeks, how much 
will 14 persona earn, in 46 weeks, if the; receive the same per 
week? Ans. eiSjC. 69. Sd. 

17. If, when the days are 14 hours long, a person perform a 
journey of 276 miles in 16 days, in what time will he Uavel 860 
miles, when the days are 12 hours long? Ans. 58^5^ days. 

18. If 960 dollars defray the e:ipenaea of 20 men 88 weeks, 
for how many weeks will $1440 defray the expenses of 48 men, 
if they spend at the same rate? Ans. 55 weeks. 

19. If 100^. gain G£. in 12 months, what principal, at the 
same rate per cent., will gain 3^. 7s. 6d. in 9 months? 

20. If a man travel 240 miles in 12 days, when the days are 
12 hours long, in how many days, of 16 hours, will he travel 720 
miles, if he travel at the same rate f Ans. 27 days. 

21. AVhat is the interest of S650 for 36 weeks, at 6 per cent. 
per annum? Ans. $27. 

22. If »150, in 12 months, gain $8 interest, what will S400 
gain in 4 months ? Ans. «7.1 1 4-. 

23. II' 3 men lay 114 square yards of pavement in 7 days, 
how many square yards will 12 men lay in 49 days? 

Ans. 4032 square yards. 

24. If 200 lb. be carried 40 miles for 40 cents, how far may 
20200 lb. be carried for «60.60 1 Ans. 60 miles. 

25. In what timewill200^. gain6.£,,if 100^. gain6^. in 
52 weeks 1 Ans. 26 weeka. 

20. In what time will 400^5. gain 96^. interest, if 350^. 
gain lOf. 10s. interest in 6 months? Ans. 4 years. 

27. If 4 men mow 48 acres of grass in 12 days, in what time 
will 8 men mow 128 acres? Ans. 16 days. 

28. If I receive SS£. 17s. 4d. for the principal and interest 
ofSOcf for 8 monttis, what is the rate per cent, of interest? 

Ans. 5 per cent. 

29. What will the transportation of 7cwt. 2qr. 251b. 61 
miles cost, if 5cwt. 3qr. be carried 150 miles for $24.58? 

Ans. *14.086-f. 

30. If I pay $50.25 for the tuition of 2 boys, 3 quarters each, 
what will the tuition of 100 boys amount to, ia 'i1j-)v.<s.x.«.-&^ 

jMBne rate t Aus.. *te.>a 
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31. Purchased goods to the amount of 750 1£., and sold the 
same, six months after, for 825 £, What did I gain per cent. 1 

Ans. 20 per cent. 

32. If 56 lb. of bread be sufficient for 7 men 14 days, how 
long will 36 lb. suffice for 21 men? Ans. 3 days. 

33. A person, having engaged to carry 8000 cwt a certain 
distance in 9 days, removed 4500 cwt., with 18 horses, in 6 
days. How many horses were required to remove the remain- 
der in the 3 remaining days ? Ans, 28 horses. 

34. If 3 men perform a piece of work in 20 days, how many 
men will accomplish 4 times as much work, in 4 days ? 

Ans, 60 men. 

35. If 4 men, in 5 days, eat 6 lb. of bread, how many pounds 
of the same will be sufficient for 16 men, 15 dayjs 1 

Ans. Tit lb. 

36. If it take 15 men 20 days to make 300 pairs of shoes, 
how many men will be required to make 1200 pairs in 60 
days ? Ans, 20 men. 

37. A wall, which was to be raised to the height of 27 feet, 
was raised 9 feet, by 12 men, in 6 days. How many men virere 
required to complete the work in 4 days, allowing each man 
to do the same amount of work per day 1 Ans. 36 men. 

38. If 6 men, in 21 weeks, earn $120, how much will 14 
men earn in 46 weeks? Ans. $613.33 -f-. 

39. If 48 bushels of com produce 576 bushels in one year, 
what will be the product of 240 bushels in 6 successive years ? 

Ans. 17280 bushels. 

40. In how many days will 25 men reap 200 acres of grain, 
if 12 men reap 80 acres in 6 days ? Ans. 7\. 

41. If 20 men mow 206 acres, 1 rood, and 24 rods of grass 
in 24 days, how many men will cut down 8 times as much 
grass in twice the time? Ans. 80. 



QUESTIONS.— Of what does Simple Proportion consist ? What is Com- 
pound Proportion ? What is the smallest number of terms of which a state* 
ment in compound mfoportion can consist T How must these terms compare 
witii each other, in kino 7 How many simple ratios will there be in the exam- 
ple given for mustration, when the answer is found 7 Of what is the third 
ratio a compound T What are the three ratios in the illustration given ? Give 
the entire illustration. What is the rale first given 7 What is to be the de- 
nomination of the third term 7 How are the other terms to be arransed ? 
What is the rule for canceling 7 What term is to be placed first above the fine ? 
How are the other terms to be arranged f What is tne given note 7 
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SOLUTION OF ARITHMETICAL 
PROBLEMS BY ANALYSIS. 

^ 113. An arithmetical question is solred analytical!)', 
wlien the operation is guided entirely by the conditions em- 
braced in the question itself! 

Take the following illustration : — 

Ex. 1, If 3 men perform a piece of work in 6 Jays, in what 
time will 9 men perform the same labor? 

It is obvious that, if it take 3 men 6 da;a to perfotm tlie prapOBod 



r la days, I 






2. If 21 men earn 63 dollars in a given time, how much witl 

Cili-i-Qt^^3, the number of dollars I man will earn in the nven time. 
Therefore, 42 X *3=«126, the answer required. Or, the ratioofai men 
lu4-JmeniBa; and $63 X 2 = $1S6, the same as before . 

Solutions of this kind may therefore be effected by the fol- 
lowing general principle : — Find the ratio of the two given 
terms tBhich are of the sane kind, and by this ratio multiply 
the term corresponding in kind milh the one required. 

3. If 43 men can make 3 rods of wall in a given time, liow 
much can 6 men make in the same time? 

The ratio of 42 men to 8 men ja 42 ;a=^ = T^; therefore, ^ X 3 
^^2 = 4- of I rod, wJiich is tlie diElance required. 

4. If a Etaff, 4 feet long, cast a shadow G feet, how high is 
that steeple, whose shadow measures 75 feell 

Theratinofe : 75= 12^-1 and I2^X ^ = 90 feet, JiM. Or, Uie sliadow 
■,a 1^=:^ as long aa the staffs hence,7%-!- 3 = 26, and 25 X 3 = !i()feet, 
llie same as before. 

5. An express, traveling at the rate of 60 mites per day, had 
been absent 5 days, when a second express was despatched on 
the same route, traveling 75 miles per day. How many miles 
must the second travel to overtake the first? 

60 X 5^3tX), the ivholc number of miles traveled b; the first express 
before itie second started, and consequenlly the number of miles Uie 
second had In gain ; but tbe first traveled <iO, and the second 75, miles per 
dny ; lience 73 — 60 = 15, the number of miles gained daily by the second 
express. 15 miles arc Uierelbre guiied in traveling 75 miles; conse. 
quentlv.l mile is gained in traveling 5 miles; and since 300 miles are to 
be gained, 3O0 X & = 15™ miles, ^ni. 

yv 6. If 6 men, in 14 liaye, earn 84 dottaia, Vtw: wa(5^ ^ 
^ earn in 11 days? ■^■"•* 
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7. If 6 persons spend $300 in 8 months, how much will be 
sufficient for a family of 15 persons 20 months 1 Ans, $1875. 

8. If 12 men build 36 feet of wall in 9 days, how many men 
would build 108 feet in 16 days? 

36-s-12=3, and3-f-9 = ^, thedisUnceboiltbyl maninl day; and 
^X 16=s-^ = 5^, the distance 1 man would bu'dd in 16 days; there- 
fore, 108 -3- 5-}-= 20^, the number of men required. 

9. A merchant, owning |^ of a vessel, sold % of his share lor 
$1456. What was the value of the whole vessel 1 

f of $ == 1^. If, then, 1^ cost $1456, 1456 -^ 8 «= $182, the yaiue of 
tV of the vessel ; hence, 182 X 15= $2730, Arts, 

10. If f of a yard cost {■ of a dollar, what will 40 yards cost? 

If f of a yard cost $7, i of a yard will cost i of that sum, or i of ${ 
= $A:j '^^ 1 y^'d, or -^, will cost 5 times that sum, or $f|-; there- 
fore, $M X 40 = $4*^ « $58.333 +, .^iw. 

11. If 240 men perform a piece of work in 8 months, how 
many men must be employed to finish the same work in 2 
months ? 

The ratio of 2 : 8s4, and 240 X 4=960 men, Ans. 

§ 116* Application of Canceling to Analytical 

Solutions. 

12. If 8 pounds of tea cost $12, what will 32 pounds cost? 

12. 32 
Statement: r. 

o 

The two terms of the same name, here given, are 8 and 32, and their 

ratio is 4, and is obtained by 

4 

^ ,. 12. SS 
Cancelmg: -. 

Therefore, $12 X 4 = $48, Ans. The third term is here multiplied by the 
ratio of the first and second, as required for analjrtical solution. The terms 
are also canceled and multiplied as directed by the rule for canceling. 

13. If 16 horses consume 84 bushels of grain in 24 days, 
how many bushels will suffice 32 horses 48 days t Ans, 336. 

In the preceding sum, it is evident that the'given quantity of grain is to 
be increased by the ratios of 16 horses to 32 horses, and of 24 days to 48 
days. 

84. 32. 48 

— "T^-^ is the statement expressing those ratios. 

We therefore see, by the above example, that the efibct of the operation 

is to increase the quantity of the same name as the required quantity, by 

mil the given ratios. The same is txue Vn a\\ e«M«^ that is, every state- 

ntent fyr canceling is a complete anaVyaui o£ V}c^ cfQLei\Aoiv Miw^<e\ t»>TAv\.> 

fniioa. 



AMALXTICAL SOLUTIOITS. ^^^TO^^ 

14. If 3 men build 9 feet of wail in 12 days, how many men 
must be employed to build 36 feet in 4 days 1 

8. 36. 12 
Statement; - =96 men. 

The Dumbcrofmen required will obviouslj depend on the ntim 9 : 36, 
and 4 -. 13, the former of which is 4, and the latter 3. Tberefbre, 8 men 
X 4 X 3 ^ L>6 men, Ibe number required. 

Hence we perceive, that, in a correct solution of any sum by 
canceling, a complete analysis of that sum is given. 

15. If 10 meu make 300 pairs of boots in 20 days, how many 
men roust be employed to make 450 pairs in 30 days? 

Aas, 10 men. 
If 10 men make 300 pairs in 20 days, they would make 15 
pairs in one day ; and if 10 men make 15 pairs in one day, 1 
man would make one and a half pairs per day, and in 30 days 
he would make 45 pairs ; therefore, 450 -^ 45 ^ 10, A/ts. 

16. If J of a yard coat ^ of a pound sterling, what will | of 
a yard of the same cloth cost? 

If i yard cost 4 of a pound, the whole yard would cost f of a 
pound, and ^ of the same would ccwt J of | of a pound ^; ^ of 
a pound ; consequently, g would cost 5 times that sum, or £g = 
J of a pound, or 15 s,, Ans. 

17. If ]^ of a house cost 49 pounds, what will be the value 
of^oflhesame? Am. lOi^. lOg. 

18. A merchant bought a number of hales of velvet, each 
containing 129^^ yards, iit the rate of $7 for 5 yards, and sold 
the same at the rale of $11 for7 yards, and gained 8200 by the 
transaction. How many bales were there? 

He paid ^ of a dollar per yard, and received JjJ- "f ^ dollar 
for the same. Hence, -y. — i = H — if — i^of 1 <l**'lir, the 
amount gained on 1 yard. Therefore, |2004-^=iJV"i, the 
whole number of yards; and iiyifl._i. |29^ — uym^a^ 
= a.^iia_^aj^— 9bales, Ans. 

19. If 7 horses consume 2f tons of hay in 6 weeks, how 
many tons will 12 horsea consume in 8 weeks 1 Ans. 6J tons. 

20. If 14 men finish a piece of work in 42 days, how long 
\vill it take 21 men to do itt Ans. 28 days. 

21. If ^ of a farm be valued at $895, what is the whole farm 
worth? Ans. «1611. 

22. If 7 horses consume 29 bushels of oats in 5 weeks, how 
many will 12 horses consume in 6 weeks 1 Ans. 59j^ bushels, 

23. A merclmni, owning J of a vessel, sold f ofhis share for 
$1200. What was the value of the whole vessel, at the same 
rale? ^ns. $1645.714+. 

24. There is a pole, ^ in the mud, ^ in tha ■ji«ih.i,w5A.%^|^ 
ofthe water. What is its \engl.\i1 Aivi. WS^^i^^H 



r 
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35. In a certain orchard, ^ of the trees bear apples, ^ pears, 
i plums, 30 of them peaches, and 20 cherries. How many 
trees does the orchard contain ? Ans. 600. 

26. A certain school is classified as follows : -^ study gram- 
mar, f study geography, ^^ arithmetic, ^ write, and 9 learn to 
read. How many are there in all, and how many in each study T 
Ans. Whole number, 80 ; — in ^ammar, 5 ; geography, 
30 ; arithmetic, 24 ; writmg, 12 ; and 9 read. 



SIMPLE AND COMPOUND PROPORTION 

IN FRACTIONS. 

^ 1 17. In stating such sums in Simple or Compound Pro- 
portion as consist of fractions, it is necessary only to compart 
terms as already directed^ and then, if they are solved without 
canceling, having inverted the divisor, to divide the product of 
the numerators by the product of the denominators. If, however, 
they are to be solved by canceling, arrange th^ numerators of 
the several fractions as directed to arrange whole numbers, when 
whole numbers only are given, and place each denominator oppo- 
site its own numerator. 

Note. — Before stating the sum, mixed numbers, if any are given, must 
be reduced to improper tractions. 

Ex. 1. If f of a yard cost -/^ of a pound, what will ^^ of a 

yard cost 1 

7. 5. 3 

Statement : rr— r^ = i of 1 .£. = 3 s. 4 d. 
J5. 3. 14 ^ 

Tiie ^ is inverted, that its numerator may stand below the line, as the 
same term would stand if it were a whole number. 

2. If f of a pound of sugar cost f of a shilling, what will -^ 
of a pound cost? 

8. 4. 9 

Statement : ^r-r-rz- Ans, 1 s. d. 3^ qr. 

*)» Urn X\} 

3. A person, who owned ^ of a vessel, sold | of his share for 
375 «£. What was the value of the whole vessel, at the same 
rate 1 Ans. 1000.£. 

These sums may all be solved analytically, if preferred. The 
following is the solution of the last : f of |-= j^, and 375 £.~ 
15 = 25c£., or ^ of the whole value; therefore, 25 £, X 40z=: 
fOOOjf. Ans. 
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4. If I of a aliip be worth 3740^., what is the value of the 
whole t Ans. 9973^. 6 8. 8 d. 

5. If IJ- yarda cost 9 shiilings, what ia the value of ItW 
yardsl Ans. 5£. ITs. 

6. What is the value of | of n pound of lard, if fjt of a 
pound cost i of a shillingt Ans. 2^^ pence. 

7. A person, who owned ^ of a lot of land, sold ^ of his shore 
for $3024. What was the value of the whole lot, at the same 
rate? ^bs, «12096. 

8. A certain vessel is valued at $1562.50. What is the 
value of f of ^ of the same 1 Ans. $500. 

9. I owned f of a ship, and sold | of my share for J780. 
What was the value of the whole, at the same rate ? 

Ans. S3120. 

10. A merchant bought 5f pieces of cloth, each containing 
Q-l§ yards, for 6| shillings per yard. How many doUara did the 
whole cost, in New York currency? Ans. 8111. 

il. A merchant had 4f cwt. of sugar, at 6^ pence per lb,, 
which he exchanged for tea, at 8J shillings per pound. How 
many pounds of tea did he receive? Ans. 29^. 

19. How many pounds sterling wiL 150 yards of cloth coat, 
at 1^ shilling per yard? Ans. 9£. 

la ir 3^ times 3^ yards cost 1^ times 1^ pounds sterling, 
how many shillings and pence will 4- of j- of 12^ yards cost ? 
Ans. 7 s. 6 d. 

14. What is the value off of an ounce of silver, if 2 oz. be 
valued at 12^ shillings ? Aru. 4 s. 9 d. 

15. What quantity of shalloon, that is J of a yard wide, will 
be sufficient to line 7^ yards of cloth, 1^ yards wide? 

A/is. 15 yards. 

16. If 2j yarda. If yard wide, be sufficient to make a coat, 
how much will it require of cloth that is ^ of a yard wide, 
to make the same kind of garment ? Aas. 4 yd. 3^ qr, 

J7. How many pieces of cloth, at J18J per piece, are equal 
in value to 224^ pieces, at 1912J per piece? Ans. 150i|. 

18. A merchant exchanged 7^ cwt. of sugar, at 7f pence per 
pound, for tea at 94- shillings per pound ; how many pounds of 
tea did he receive? Ans. 60Jf lb. 

19. If 8 men can perform a piece of work in 6g hours, in 
what time will 20 men do the same? 

Aas. 2 hours, 40 minutes. 

20. How many yarda of cloth, J of a yard wide, will bne 30 
yards, ^ of a yard wide ? Ans. 12 yards. 

21. How many pieces of cloth, at 16^ shillings per yard, are 
aqua] in value to 3504 pieces, at 12A shittavja wt ■^ls,1ft.^ ^_ 

■ 
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22. Lent t friend $72| for 8|^ montlw. What sum most be 
lend me for 2^ years, to baJance the favor? Ans. $21i233-f. 

The following sums properly belong to C<»npound Propor- 
tion. They may be solved either by cancelingy by analysis, or 
by the common rule of Compound Proportion. 

Ex. 2^ If f of a yard of cloth, which is X of a yard wide, 
cost f of a pound sterling, what is the valae or j- of a yard thit 
is 1 j yard wide? 

Analysis : } X i= ii>» the fraction of a square yard purchased, 
wliich cost f of a pound sterling. Therefore, f -=- 21 = yfy, the 
value of ^ part of a square yard, and yj^ X 32 = ^^, the price 
of 1 yard, f X }=M> ^he quantity of which the price is re- 
quired. Therefore, ^ X M = fft» = f of 1 ^. 

Ans, 13 s. 4 d. 

. ^ a. 6. 7. 4. 8 ,^ ^ ^ 
The same canceled: , ^ . o »» = *«'^" 4"- 

For the inversion of the fractions f and ]^, see § 72, Vulgar Fractions. 

24. If 9 men spend 12j^i£. in 27 days, what sum will 25 men 
8|>end in 40 days? 

Analysis : Yli£.z=z^£,, 2X1^3^-^% = f f £., the money 

1 man spends in 27 days; and f |jf . -7- 27 = ^\., the money 

spent by 1 man daily. Therefore, ^£^ X 25 = f ||^., the 

money 25 men spend daily ; and f|^c£. X 40 = ^Sf^^*' ^^ 

sum of money required, which, reduced, gives 51 «^. 8 s. Ojf 

pence, Ans. 

35 25 40 
The same stated for canceling: ' = 51 £. 8s. 9|f d. 

25. If 18 persons consume ^^ lb. of tea in 1 month, how 
much will 8 persons consume in 6 months? Ans. 4^ lb. 

2C. If the tuition of 2 boys for J of a year be 956^^, how 
much will be the tuition of 3 boys for 5J years ? Ans, ;?600. 

27. If 00 cwt. be carried SO'miles for f», how manv cwt. 
may l>e carried 45 miles for ^5^ \ Ans. 12 cwt. 

28. If 10 persons drink 15f gallons of wine in 1 week, 
how much will 16 persons drink in 43 weeks ? 

^^. . -4iM. 10732^^ gallons. 

^- carried 600f miles for $12^^, how far mav 

id d for *30^ ? .4jm. dSeg^ mUes. ' 






^ *■ « anthmetacjJ mcvtion aolred analTticallr * , 
iple by which vams iiukv>s» vc^-tc^ «M\x\k:\Uv ^ Hov | 
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CONJOINED PROPORTION. 

§ 118. Conjoined Proport^^.^'.onsists of a comparison 
instituted between a series of ten bearing a certain relation 
to each other, as the coins, weightt^^ ^d measures of different 
countries. '^, 

The principle involved in this rule is the same as in Simple 
and Compound Proportion. No further explanation is there- 
fore needed. 

lEllllt* — Above a horizontal line, near the left, plcu^ the de* 
manding term ; then, below the line, place the term of the same 
name as the demand, toith the term which it equals in value, di" 
rectly above it Next, seek another term of the same name as 
the one last placed, and set it also below the line, with the one it 
equals in vo/ue, above it Thus proceed to arrange the terms, 
making each term standing below the line of the same name as 
the preceding term standing above it. The product of the num- 
bers standing above the line divided by the product of those 
standing below it, unll give the required number. 

Note. — The numbers ma^, of course, be canceled as far as practica- 
ble, before multipljing and dividing. 

Ex. 1. If 1001b. English make 901b. Flemish, and 221b. 
Flemish make 28 lb. Bologna, how many pounds English are 
equal to 56 lb. Bologna? 

The demand obviously lies on the 56 lb. Bologna ; therefore, 

56. 22. 100 

28. 90* 
2 

Canceled: ^^ ff' ^^ . 2 X 22 X 10 = 440-i-9 = 48f lb. 

*^ ^ English, Ini. 

2. If 40 lb. at New York make 48 lb. at Antwerp, and 30 lb. 

at Antwerp make 36 at Leghorn, how many pounds at New 

York are equal to 144 at Leghorn ? 

144. 30. 40 
Statement: ;zr-i^' 

oo. 4o 
4 5 20 

Canceled : ^^"^^'^^^ ^ , and 5 X 20= 1001b. New York, 

3. If 70 braces at Venice make 84 braces at Le^yaorcv,^ 
12 at Leghorn make 7 AmeTiciui -^w^^^Yiovi \knk^ ^'^'^ 
Venice are equal to 96 Amefican ywdal A.-a^^ vS\ 
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4. If 24 lb. at New London make 20 lb. at Amsterdam, and 
50 lb. at Amsterdam make 60 lb. at Paris, how many lb. at Paris 
are equal to 40 lb. New London ? Ans. 40 lb. 

5. If 50 lb. at New You^<^ , n^ake 45 lb. at Amsterdam, and 
801b. at Amsterdam, lOSl^mpo'Dantzic, how many lb. at Danl» 
zic are equal to 240 lb. ^ q' York ? Ans. 278^. 

6. If 24 braces at Le^jrn be equal to 15 vares at Lisbon, 
and 45 vares at Lisbon tie equal to 90 braces at Lucca, how 
many braces at Lucca are equal to 120 braces at Leghorn? 

Ans. 150 braces. 

QUESTIONS. — In what does Conjoined Proportion consist? How doet 
the principle involved compare with Simple and Compound ProportiMit 
What is the rule for Conjoined Proportion T 



DISCOUNT. 



§ 119* Discount is an allowance made for the payment of 
money before it becomes due. 

The present worth of any sum of money, payable at some 
future time without interest, is that sum which, if put at inter' 
est, would, in the given time and at the rate per cent., amount 
to the whole debt. 

Discount is not, therefore, a deduction of the given per cent 
from a hundred cents or a hundred dollars. If I have a claim 
upon an individual for $100, payable a year hence, and propose 
to allow him 6 per cent, discount for present payment, I must 
receive more than f 100 — $6 = $94 ; since $94 put on inter- 
est, at 6 per cent., will not amount to $100 in the given time. 
The interest on $94 one year at 6 per cent, is $5.64; and 
$94 4- $5.64 = $99.64, which is 36 cents less than the re- 
quired sum, or $100. If, however, a person owe me $106, 
payable in one year, without interest, and I propose to allow 
him the same discount for immediate payment, he must obvi- 
ou.<*Iy pay me $100, since $100 in one year, at 6 per cent., will 
amount to precisely $106. 

Hence, we learn that the ratio which any sum, due a year 
hence, without interest, bears to its present worth, is as 106 to 
100; or, what is the same thing, as $1.06 to $1.00, whenever 
the discount is at 6 per cent. If the rate per cent, be any 
ither than 6, or the time more or less than 1 year, the ratio 
Vies accordingly. Therefore, as ikt amount of $1, for the 
B^^ ^fme and rate per cents, is to ^\ > sa is tHe given swia \o ^\ 
^ent worth. 



Ex. I. What is the present worth of $450, due 2 years 
hence, 6 per cent, discount being allowed 1 

The iDtereet of $1, for 3 Tenra, al 6 per cent., is IS centB, and, conn- 
queDUy,tbeunauntof$l,fo[themnie>- ^, >b $1.12. TJierefoie, l.li! : 
1 : : 450 ; the required sum. And, sii"" \hing is effected by multiply- 
ing by 1, the required sum is obtsined hj'O^ ling J450 by *1,I2. Hence, 
5450.00-l-J1.12 = #40I,7(^+-, Jiiu. ->, - 



From the above we derive the following rule : • 



'i^^^l 



lEtUlE- — Divide the svm on ahich the dUemmt is to be ^^ 
bi/ the amount of one dollar for the given time and rate per 
cent 

2. What is the present worth of $700, due three years 
lience, at 5 per cent, discount t 

The uiiount of ftl, foi 3 years, at 5 per cent., ii Itl.lS. Thererore, 
$700.00-*. 1.15 = $608.6!)5 +, Jns. 

3. Sold goods to the amount of «i200, on 6 months' credit. 
What is the present worth, allowing 8 per cent, discount? 

Ans. 81153.846+. 

4. What is the present value of a legacy of 82000, due 2 
years hence, discounting at 5 per cent, per annum ? 

Ans. $1818,18+. 
5.' What is the difference between the interest and discount 
on S600, for 12 years, at 5 per cent. ? 

Ans. Interest, $360; discount, $225; difference, $135. 

Note To obtajn the disoount, mibtract ike pratat ttahit from, the 

6. What is the discount on $300, for 60 days, at 6 per cent. 
per annum? Ans. 82.97. 

7. What is the present value of 8750, due 3^ years hence, 
discounting at 4 per cent, per annum 1 Ans. $657,894 +. 

8. What is the discount on $500, for 2 years, at 9 per cent, 
per annum T Ans. 876.272 +. 

9. What is the present value of 350^., due 4 years hence, 
discounling at 4 per cent, per annum? 

Jni. 30!^. 14a. 5d. 3jV^r. 

10. What is the present worth of $672, due 2 years hence, 
iliscountiug at the rale of 6 per cent, per annum 1 Ans. $600. 

U. Bought goods to the amount of #820, on emonths" credit. 
What ought I to have paid, if 1 had advanced the money on 
the receipt of the goods, and had been allowed 4 per cent, dis- 
count? Ant. $803.92+. 
12. Sold goods to the amount of $1200, one half of which 
be paid in 6 months, and the other half in 8 months, 
the discount for the pr^nt paymfta^, d^ vVc -sVsJw 



it IB the discount for the pr^nt paymfta\,(i\ vVc-sXvsw:,*? 
iiinjr M 6 per cent, pet annam^ Am-'^^SsS^ 
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13. A person, having a legacy of $1450 left him, payaUe io 
6 years, requests present payment, and presses to allow 6 per 
cent, discount What must he receive 7 Ans, $1066.17&-f-. 

14. What is the discount of $458, for 8 months, discounting 
at 8 per cent, per annum 7 Ans. $23,188 -f- 



QUESTI0:NS. — what is Discount 1 What is the present worth of anj warn 
of money, payable at some future time, without interest 7 Is discount a mdoe- 
tion of a given per cent, from a hundred cents, or a hundred dollan ? Why? 
What numbers express the ratio which any sum due a year hence, at 6 per cant., 
bears to its present worth ? What is the rule for discount 1 How is the dis- 
count obtained? How is discount proved? Ans. Ceut tk$ tnleresi Ms fftc 
present worthy for the time and rate per cent, qf diaeount, and add tl to fJU 
present worth. 



PROFIT AND LOSS. 

§ ISO. Profit and Loss is the rule by which merchants 
and others engaged in trade, determine how much is gained or 
lost by any transaction. It sdso enables them so to regulate the 
price of their goods as to gain or lose a certain per cent, on the 
first cost. ^ 

I. To FIND HOW MUCH IS GAINED OR LOST ON A QUAN- 
TITY OF Goods sold at Retail, the Purchase 
Price of the whole Quantity being given. 

2&ttlC* — FHnd the value of the whole quantity , at the retail 
price; then, if there be a gain, subtract the purchase price from 
the same, and the remainder toill be the sum gained; but if 
there be a loss^ subtract the amount received from the purchase 
price, and the remainder will be the sum lost. 

Ex. 1. Bought 40 yards of cloth, for $160, and sold the same 
for «5.20 per yard ? How much did I gain ? $5.20 X 40 = 
«208.00; and $208.00 — $160 =$48.00, ^ns. 

2. Bought a hogshead of melasses, for $25, and sold the same 
for 8 cents a pint. How much did I gain ? Ans. $15.32. 

3. Bought 12 cwt. of sugar, at 8 d. per pound, and sold it at 
2£., New York currency, per cwt. Did I gain, or lose ? and 
how much? Ans. Lost $22. 

4. Purchased 2 hogsheads of wine, for $94.50, and retailed ' 
the same at 2 s., New York currency, per quart. How much 
did I gain 1 Ans. $31.50. 

£f. Paid 957 for 456 yards of dolYi, vxv^ ^\^ Ih.^ «ame at the 



rate of 4 b. 6 d,, New York currency, for 3 yards. Whal did I 
gain T Ans. 828,50. 

6. Bought )2 rolls of ribbon, each containing 50 yards, for 
$18.75, and sold the same at 6d., New York currency, per 
yard. How much did I gain by the operation ? Ans. gl8.75. 

7. Bought 441b. of tea, for $16.50, and sold it for 3b. Gd., 
New England currency, per pound. What did 1 gain t 

Am. $9.!66+. 

8. Whai do I gain on 15 cwt. of rice, which cost me *50, 
by retailing the same at 4 d,, New York currency, per pound I 

Ans. »20. 

^ 131. 11. To FIND WHAT IS GAINED OB LOST PER CENT. 

3(nlC. — Find the whole gain or loss by the preceding rule, 
find, having multiplied it by 100, divide the product by the 
first cost. Or say, As the first cost is to tht lehok gain or 
loss, so is $100 or 100 jC. to the gain per cent. 

Ex. I. If I buy broadcloth at $5.50 per yard, and xell the 
.same for $6.00 per yard, what do I gain per cent. 1 

86.00 — $5.50 = $0.50, the gain on $5.50. Therefore, .50 
X '00 = 50.00, and 50.00 -M5.50 = 9,09 + , the gain on 
*100. Or, 15.50 : .50 : : 100 : the gain on $100. 

Or, the operation may be canceled, by placingjS'rrf, above the 
horizontal line, the tohoh gain or loss found by subtraction, and 
4100 or \(if)£. at the right ^ this, on the same iide, and Ike 
whole cost below the same. Cancel, ^e. 

The above sum thus stated ; '^-^ and 100 — 1 1 = $9.09 +. 

2. What do I gain per cent, if I buy wheat at 12 s. a bushel, 
and sell the same for 15 8. a hashel 1 Ans. 25 per cent. 

3. Purchased pepper for S d. per pound, and sold the same 
for 9d. per pound. What per cent, did I gain? Ans. Jlj. 

4. Bought 650 lb. of sugar, for 10 cents per lb., and sold the 
sume for 12 cents per lb. What was my whole gain, and 
what my gain per cent ? 

Atis. Whole gain, $13.00; gain per cent, $20. 

5. Bought goods to the amount of $325, and aold the same 
for $370. What was the per cent gained? Ans. $13.846-|-. 

6. If I lose $2 on $25, at what rate per cent, do I loset 

m r Purchased a hogshead of wine, fat %5»,mv& wi&-' 
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for $75, on 6 months' credit. What was my gain per cent., 
allowing 4 per cent, discount for the 6 months' credit? 

Am. 944.23. 
8. Bought 6cwt of cheese, for $48; but, it being damaged, 
I am willing to sell it for the same on a year's credit. What is 
my loss per cent, discounting at 6 per cent per annum? 

Ans. $5.66 -{-• 

^ 133. iil to find how a commoditt must be sold^ 
to gain or lose a cebtain per cent. on the whoiik 
Cost. 

l&ttl^* — If the purchase price of the quantity for which the 
retail price is required, be not given, it must first he found; 
then, %f a GAiif per cent, be required, multiply that price by $100 
increased by that per cent., and that product divided by $100, 
will give the answer. But if a loss per cent, be required, the 
purcliase price must be multiplied by $100, and the product di- 
vided by $100 increased by the per cent, to be lost, 

Ex. 1. Bought 300 yards of cloth, for $550. How must I sell 
the same per yard, to gain 25 per cent. ? 

$550 -7- 300 = $1.83^, the price of 1 yard; and $1.83^ X 
125 = $229.16 ; and $229.16 4- 100 = $2.29 -f, Ans. Or, 100 
: 125 : : 1.83^ : Ans., or $2.29 -f . 

Or the operation may be canceled by the following rule: — 

l&ttit* — Write the given price above a horizontal Kne, and 

the quantity which cost that price directly below it. Then^ 

when a gain per cent, is required, pl(ue $100 increased by the 

per cent, to be gained, abote the same, and $100 below. But 

if a LOSS per cent, is required, place $100 increased by the per 

cent, to be lost, below the line^ and $100 above. Cancel, Sfc. 

_^ , ,550. 125 

The above sum stated ; — - — —. 

' 300. 100 

Canceled; ^^^^-^= ; and 55 -f- 6 X 4 = $2.29 +. 

6 4 

2. How must I retail melasses by the gallon, for which I paid 
$30 per hogshead, to gain 12^ per cent ? Ans. $0,535 -f-. 

3. Purchased 100 gallons of wine, for $130, but by accident 
15 gallons leaked out How must I sell the remainder, per 
gallon, to gain 16 per cent ? Atis. $1,758 -{-. 

4. Paid $1.10 per ffallon for melasses. How must I sell the 
uae, per quart, to gain 30 pet ceut.l Ans, ^i5\<Miwia. 



5. Received from Lisbon 180 casks of raisine, which coet 
ne $2.13 per cask. Haw shall I sell ibem, per cask, to gain 35 



Sttttement: — ^ , 

100 

6. Bought 2 cwt. of pepper, at 1 a.. New York currency, per 
pound, but it being damaged, 1 am willing to lose 10 per cenl. ; 
How must I sell it by the lb. 1 -Ins. 1 1 cents 3 + mills- 

7. Bought one ton of steel for $184. How must I sell the 
same, per pound, to gain 5 per cent. ? Ajis. 8 cents, 6 mills. 

8. A merchant bought 160 yards of cloth, for $24(1. llow 
must he sell the same, per yard, to gain 12 per cent. ? 

9. Bought 8 pieces of cloth, each containing liS yards, at 3.1., 
New England currency, per yard. How must I retail the same, 
to gain 8 per cent, t and how much must I receive for the whole ? 

Ans. 54 cents, retail price ; whole value, ^64.80. 

10. If I buy 6 cwL of sugar, at 10 d.. New York currency, 
per pound, and am allowed 4 per cent, discount for ready 
money, and sell the same so as to gain 15 per cent, on the 
money advanced, how much money do I receivel 

Ans. «'7.40-f. 

11. Bought 12 chests of tea, each weighing 56 pounds, at 
4 s. 6d., New England currency, per lb. For ready money, 
was allowed 2 per cent, discount. How much must I receive 
for the whole, to realize a prolit of iO per cent, on the money 
paid out 1 Ans. J543.53, nearly. 

13. 56. 54. 100. 110 
Statement; ■ ■ .„„ ■ ■ . 



12. Bought 700 yards of ribbon, at 6 d., New York current 
per yard. How must I sell the same, to gain 12^ per cent. 1 an 
what shall I receive for the whole quantity? Ans. 6Jd, pi 
yard ; and for the whole, $49,218 -|-. 

13. How must doth, which costs 13 s, 4 d., be sold to gain '2 
per cent.} Aits. At 16 s. per yard. 



« ! What ia Case 1. 1 Wliit 
le T How ia the atatement tns 
■ CaM 111.1 What in the rule! What u the ni 
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BARTER. 

§ ISIS. Barter is a rule by which those engaged in trade 
exchange commodities so that neither party suflfer loss. 
Take the folloy^ing illustration : — 

Ex. 1. How much sugar, at 10 d. per lb., must be giren ■ 

exchange for 12 cwt. of butter, at 15 d. per pound ? 

It is obvious that the 12 cwt of butter bean the same ratio 19 tk 
number of cwt. of sugar required, as 10 d. bean to 15 d. 

Therefore, as 10 : 15 : : 12 : the Ans., viz., 18 cwt ft, 
-r^ — is the statement for canceling : 

6 3 

^?:— ^,6X3=18, Ans. 

Note. — The scholar will perceive that the principle here involved ■ 
the same as in the rule of Proportion, which has already been fvllj 
explained. 

2. How much tea, at 8 s. per lb., must be given for 2 cwt of 
chocolate, at 4s. 6 d. per lb.? Ans, 1 cwt 141b. 

Statement ; 8 s. : 4 s. 6 d. : : 2 cwt. : Ans. 

2 54 
For canceling ; '^^ g . 

In this statement, the price of the chocolate is reduced to pence. The 
12 below the line reduces the pence to shillings. 

3. How much rice, at 32 s. per cwt., must be given for 4 cwt 
2 qr. of raisins, at 6 d. per pound ? Ans. 7 cwt. 3 qr. 141b. 

4. B has 90 yards of linen, worth 4 s. 6 d. per yard, whick 
he wishes to exchange with C for muslin at 2 s. per yard. H* 
many yards of muslin must B receive? Ans, 202j- yardSb 

5. Bought 75 yards of broadcloth, at $3 per yard, and pii 
for it in muslin, at 1 s. 3 d., New York currency, per yard. Ho* 
many yards of muslin did it take ? Ans. 1440 yards. 

6. Bought 7 tuns of wine, at 10 d. a pint, and paid for it witk 
mel asses at 3 s. per gallon. How many hogsheads of melanes 
did it take ? Ans. 62f hhd. 

7. Sold 5 cwt. 1 qr. of sugar, at $8.50 per cwt., and received 
in pay 24 yards of cloth. What was the value of the cloth perl 

/ard? Atv*. ^1.859. I 

rire iee, at *B pet cvjvA Aus.. <cS^s:^ ^|^^^a. 

nth *4 pet \)\ia\ve\ \ ^sx^^ V^^ ^>a.^^x - 
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a per pound. Now, if I charge him 84.50 per bushel for 
my nuts, what ought he to charge me for his augar? 

Ans. 11^ cents. 

10. What quantity of bulter, worth 12^ cents a pound, must 
be given iu exchange for 131b. of indigo, worth $2.25 per pound? 

Ans. 216 lb. 

11. Sold 5 cwt. of cheeae, at Sd. per pound, and received in 
pay muslin, worth Is. 6d.per yard. How many yards did I 
receive 1 Ans. 248| yda. 

12. Bought 90 bushels of wheat, at 15 a., and gave in pay 115 
yards oflriah linen, worth 63. per yard, and the remainder in 
caah. How many dollars did I pay, the currency being New 
York ■>. An,. «82.50. 

13. Received of B a .quantity of broadcloth, which he had 
sold at $4.50 per yard, but charged me $5.00. In pay, I let 
him have a quantity of wheat, which I had retailed at 41.50 per 
buahei. What ought I to have charged him, to meet the ad- 
vance he made on his broadcloth 1 Ans. '^\.&&^. 

14. Bought 12 gross of penknives, at 9 dollars per gross, 
and paid for them in cloth, at 3 a. 6d., New York currency, per - 
yard. How many yards were required to pay for the knives ? 

Ans. 24tif yards. 

15. Sold 48 cwL of hopa, at 4 d. per pound, and received 
piiy in prunca, al 6 d. per pound. How many cwt. did I receive 1 

Am. 32 cwt. 

16. Received 4G0 yards of linen, worth 6 a. 6 d.. New York 
currency, per yard, in exchange for 64 yards of bcoadclotli. 
What was the value of the broadcloth, per yard? 

Ans. $4,449 +. 

17. Exchanged 320 lb. of chocolate, valued at 4 s. 6 d., New 
York currency, per pound, for a quantity of cotton, at 8 d. per 
lb. ; buti there not being cotton enougli to pay me, I received the 
balance, viz., 50 dollars, in cash. How many lb. of cotton did 
I receive? Ans. 15601b. 

18. How many cwt. of sugar, valued at 10 d. per lb.. New 
England currency, mast be given in exchange for 24 cwt. of 
pepper, at 15 dollars per cwt, T Ans. 23^- cwt. 

19. What deduction ought to be made on wheat, which has 
been valued at ds. per buahei, in exchange for cloth, when 
cloth, valued at 14 s. per yard, is sold for 12 s, per yard ? 

Ans. 1 s. 3^ d. per bushel. 

20. How many pounds of cinnamon, at 10 s, per lb,, must be 
given in exchange for 5 cwt of ealsratus, at 9 pence per lb. ? 

Am. 42 lb, 

QUESTIONS, — What is Bartsr ? Whal. ia Aw 5ib«i\((1a \«i<.\-'t'i. '%^l 



196 riSTREBSBIP. 



PARTNERSHIP. 

§ 194* Partnership is the rule by which individuals tra- 
ding with a joint stock, determine their several shares of the 
profit or loss realized. 

The individuals thus trading are called stockholders. The 
sum of money advanced by the company forms a capital stock; 
and the money from time to time received on the several shares 
is called dividend. When the whole stock owned by the com- 
pany is employed for the same period of time, the gain or loos 
which results from the adventure, is divided among the indi- 
viduals composing the company, in proportion to their several 
shares of the stock. 

We have, then, the following rule : — 

lEltllt* — As the whole stock is to each man's share of the 
stock, so is the whole gain or loss to each man's share of the 
gain or loss. 

Ex. 1. Three persons traded in company. A's stock was 

$1200; B's stock was $4800, and C's, $2000. They gained 

$800. What was each man's share of the gain ? 

$1200 -h $4800 + $2000 = 8000, amount of the stock. Therefore, 8000 : 
1300 : : 800 : A's share, vis., $120. Then, to obtain B's share, 8000 : 4800 
: : 800 : B's share, or $480. And, lastly, for C's shaie, 8000 : 2000 : : 800 
: C's share, or $200. 

To state sums for canceling : — 

lElUlC* — Write the whole gain or loss above the horizontal 
Une, vnth the stock of one of the company standing at the right 
of it ; then place the whole stock below the line, and proceed to 
cancel, ^c, 

800 1200 

The above sum thus stated: — ——=$120, A's share ; 

oOOO 

800. 4800 ^800. 2000 ^„_ _, , 
^=$480, B's share; and ^j^=$200, C's share. 

Note. — The operations in this rule are proved by adding together the 
several shares. Their sum must equal the whole gain. $l204-$4d04- 
$200 = $800. 

2. Three men, A, B, and C, traded in company. A put in 
$560; B, $700; and C, $640. At the expiration of their 
partnership, they found that they had gained only $420. What 
was each man's share ? 

y4»s. A% 9123.789; B's, $154,737; andC's, $141,473. 
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3. Three merchants, trading in company , suffered a loss of 
$G00. Their several stocks were $800, $1000, and $1200. 
What was each man's loss ? Ans. $160, $290, and $240. 

4. A, B, and G, freighted a ship. A put on board 36 tons ; 
B, 40 tons ; and C, 60 tons. In a storm, 30 tons were thrown 
overboard. What was each man's share of the loss ? 

Ans. A's, 7-ff tons ; B's, 8 j^ tons ; and C's, 13^ tons. 

5. A bankrupt, who has property valued at $2500, owes A 
$900; B, $1000; C, $800; and D, $500. How much wilj 
each man receive, if the whole property be given up to them ? 

Ans. A, $703,125; B, $781.25; C, $625; and D, 
$390,625. 

6. Three individuals unite in purchasing 600 acres of land. 
A pays $3000; B, $5000; and G, $7000. What are their 
several proportions of the whole ? 

Ans. A has 120 acres ; B, 200 ; and G, 280. 
7.' Three individuals, L, M, and N, freighted a ship with 
324 tons burden. L put on board 72 tons ; M, 108 tons ; and 
N, 144 tons. They cleared $1200 by the adventure. What 
was each man's share of the gain ? 

Ans. L's, $266,666 + ; M's, $400 ; and N's, $533,333 +. 

8. Three persons agreed to pay $150 for the use of a pas- 
ture, and that each should pay in proportion to the number of 
creatures he put in. What would be their several shares, pro- 
vided the first put in 100 oxen ; the second, 150 oxen ; and the 
third, 200 oxen? Ans. $33,333+; $50; and $66,666+. 

9. A person, at his death, owes A 70 ^. ; E, 400 £. ; and 
H, 140 <£. ; and his property is valued at only 400 £. How 
much ought each to receive ? 

Ans. A, 45 £. 18^ s. ; E, 2e2,£. 5ff s. ; and H, 91 £. 
16^^ 8. 

10. Four individuals purchased a horse, for $96. A paid 
$20; B, $30; C, $25; D, $21. They sold the horse for 
$150. What was each man's share of the gain? 

Ans. A's, $11.25; B's, $16,875; C's, $14.06f ; and 
D's, $11.81^. 

1 1. A man, whose property was worth only $500, owed G 
$150; H, $180; and M, $300. He therefore concluded to 
orive his property up to his creditors. What did each receive 1 

Ans. G, $119,047 + ; H, $142,857; M, $238,095. 

12. L has a farm of 90 acres ; M has one of 120 acres ; and 
N, one of 150 acres. Their farms all joining, they agree to 
unite them for the purpose of renting. This tiiey do, and re- 
ceive for the whole the annual rent of $820. What is eacK 
man's share of the rent? 

Ams. L% «^05; M's, $273.9aa+; lil'*,%3AV««fe^^ 



193 PABTNERSHIP. 

^ ISti. Whenever the diiTerent shares are not continaed 
through the same period of time, it is obvious that each man's 
share of the profit and loss will depend not entirely on his por- 
tion of the whole stock, hut also on the time during which his 
stock was invested. Take the following sum as an illos' 
tratiou : — 

13. Three merchants traded in company. A put in $120, 
for 10 months; B, $100, for 18 months; and C, $150, for 5 
months. They gained $100. What was each man's share! 

A's, $120, for 10 months, =s$iaOX 10s=$]200, for 1 month; B's, 
$100, for Id months, = $100 X 18 = $1800, for 1 month ; and C's, $150, 
for 5 months, =$ir>Ox 5 = $750, fof 1 nv>nth. Therefore, $1200+ 
$1800 -f- $750 = $3750 ; and 3750 : 1200 : : 100 : A's share, or $2^; SToO 
: 1800 : : 100 : B*8 share, or $48; and 3750 : 750 : : 100 : C*8 share, or 
$20. 

Hence, when the time of investment of the several shares 
differs, 

3iUlC* — Multiply/ each man^s stock hy the time during whul 
he continued in tradcy and use the several products as directed 
in the preceding rule to use the several shares of the whole stock. 

14. A, B, and C, hold a pasture in common, for which the? 
pay 30 £. per annum. In this pasture, A has 40 oxen, for 75 
days ; B, 45 oxen, for 50 days ; and C, 50 oxen, for 90 days. 
What part of the 30 <£. ought each to pay 1 

Ans, A, 9.£. 4s. TiS^d. ; B, 6£, IBs. &^d. ; andC, 
13.£. 16 8. ll^J^d. 

15. Three men enter into partnership on the following terms: 
— A invests $1500, for 5 months; B, $1800, for 6 months; 
and C, $2000, for 8 months. During the continuance of their 
partnership, they sustain a loss of $1000. What is each man's 
share of the loss ? 

Ans. A*s loss is $218.658 ; B's, $314.868 ; and Cs, 
$466,472. 

16. E and S enter into partnership for 1 year. E at first 
advances $480, and S puts in his share 3 months afler. How 
much must he advance to be entitled to an equal share of the 
gain at the expiration of 1 year ? Ans. 9640. 

17. Two merchants, trading in company, gain $5200. A's 
stock was $220, for 6 months, and B*s, $380, for 9 months. 
How ought they to share the gain ? 

Ans. A's portion is $55,696; B's, $144,304. 

18. " 'MHnmenced trading in company, on Jan. li 
^^ $1000^ at t\ie l\me «^ecSSve^\ \svs\'R^&ad- I 

did not advan^ie Yv» ^«t% >l^ ^i^i \ssw ^ 
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May following. At the end of the year, they shared the profits 
equally. What capital did B advance? Ans, $1500. 

19. A and B traded in company. A put in $1200 ; B ad- 
vanced his share 3 months after. What sum was it necessary 
for him to advance so as to he entitled to one half of the profit 
at the expiration of 1 year ? Ans. $1600. 

20. L, M, and N, entered into partnership. L advanced 
$300, for 3 years ; 6 months afler, M put in $450 ; and 6 
months after M put in his share, N put in $520. At the ex- 
piration of 3 years, they found they had cleared $900. What 
was each man's share ? 

Ans. L's, $264.274 ; M's share, $330.342 ; and N's^ 
$305,383. 



QTTESTIONS. ^ What is Partnership ? What are the individuals trading in 
company colled? What does the money adTanced by the company form? 
What is the money they receive on their several shares called 1 What is the 
rule for operating when each man's stock is employed for the same period of 
time 7 What is the rule for canceling 1 When all the shares are not continued 
for the same period of time, on what will each man's share of the profit and loss 
depend ? Wnat is tBe rule ? 
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^ 196. Under this rule are included the operations of pur- 
chasing goods in one country, in the currency of that country, 
and sdling them, at wholesale or retail, in the currency of 
another country, so as to gain or lose some required per cent. 

TABLE OF GOLD COINS. 



KAXXI or COINS. TALUS. 

.lustrum Dominions. 

Souverein, • • • • $3.37 7 

Double Dacat, 4.58 9 

Hungarian Dncat, 2^ 6 

Bavaria. 

Carolin, 4.95 7 

Max d'Or, or Maximiliaji, . 3.31 8 
Ducat, 2.27 5 

Bemd. 



If AMIS OF COIirS. TALUE. 

BratU. 

Johannes, (half in prop.,) $17.06 4 

Dobraon, 32.70 6 

Dobra, 17.30 1 

Moidore, (half in proportion,) 6.55 7 
Cmsade, 63 5 

Brunswick, 

Pistole, (double in prop.,) . 4.54 8 
Duoat, 2.23 

Cologne. 
Duoat, 'fca 



Dueat, (double in propor* 

tian,; 1.96 6 I CoIouMa. 

MVaUde, 5j54 al Oo^SikMi^ 
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Ducat, Cnnent, $1.61 2 

Ducat, Specie, ^26 7 

ChriatiiB d'Ot, 4.02 1 

EattlnJia. 

Rupee, Bombay 7J)9 6 

Rupee, Madras, 7.11 

Pagoda, Star, ).79 6 

EngUad. 
Guinea, (half in proportion,) 5.07 5 
Sovereign, (hslT in prop.,) 4.84 6 
SoTen-Shilluif Piece, .... 1.60 8 

Louix, coined before ITSG, . 4.84 6 
Double I»ui«, before 1786, . 9.69 7 
I«ui.| coined sinct 1786, . . 4S7 6 
Double Louia, ainct; l7^, . 9-16 3 
Napoleon, or «!) francs, . . . ZS6 1 
Duublc Napuleon, or 40 

fianc^ 7.70 3 

FnakfoTt on At Maine. 
Ducat, aS7 9 

Pistole, old 3.96 5 

Pistole, new, 3.44 4 

Ducat, (double in prop-,) ■ ■ 9J37 9 

OmM. 
Sequin, 2.30 2 

Double George d'Or, .... 7.S7 

Ducat, U39 6 

Gold Florin, (double in pro- 
portion,) 1.67 

Doable R;der, 18.30 5 

Ryder, 6M 3 

Ducal, il37 6 

Ten-OnUdgr Piece, 4.03 4 

MaUt. 

Double Ijouia, 9J37 8 

Louia, 4£5 3 

Demi-Looia, 2^ 6 

Doabhon, 15£3 h 

^9^ %aa 



Doppio, or Piitole, ^.80 7 

Forty-I^vre Piece, 7.74 « , 

Napla. 
Kz-Ducat Piece, 1783, . . . KM 9 
Two A»T or Sequin, 1762, . ISt i 
Three do., or Oiiecila, 1818, 2.49 

Jftlherliaida. 
Gold Lion, or Fourleoo-Flor- 

iu Piece, 6JM 6 

Ten-Florin Piece 4.01 9 

Quadruple Pistole, .... 16.69 8 

Pistole, or Dappio, 1787, ..4.19 4 

do. do., 17S6, . . 4.IS fi 

Maria Theresa, 1818, . . 3.89 1 

Piedmont. 

Pistole, ccrLnodBince 1785, .6.411 
SeqiuD, (hitlf iu propoition,) 9J98 
Carlino, coined eince 17(S5, 2734 
Piece ot' 2U Franco, or Ma- 
rengo, 3.56 4 

PiOand. 
Ducat, 2i!7 5 

Portugal. 

Dobraon, 33.70 8 

Dobra, 17.90 1 

Johannes 17.06 4 

Moidoic, (half in piopcfftimj 6^ 7 
F;ece of 16 Testoona, 1600 

Ree*. 2J3 1 

Old Cnuodo, or 400 Rees, . . 66 8 
New Cnuado, or 480 Reel, . 63 8 
Milree, coined in 1755, . . . . 7S 

Ducat, 1748, 3J)7 g 

Ducat, 1787, 2JW 7 

Frederick, double, 1760, . . 7.97 5 
Prcderick, double, 1800, . . 7.96 1 
Frederick, ■ingle, 1778, . . . 3.09 7 
Frederick, single, 1800, . . . 3.97 6 

Sequin, coined since 1760, . 3.26 1 
Scndo of Republic, .... 1531 1 

Dneat of 17^6, 2.29 7 

Ducat of 1763 236 7 

aQU«L>i[te lAYt^, <K 7 

GcM'ft.iAteiXVISn, T^t 

<VUfo^)«iLatVm, 1S>% 

■ -rfvwa, •»»' 
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HairtuperialoflSOl, . . . *3.91 6 
Half ImperittJ of 1818, ... 353 3 

Sardinia. 

CorlioB, (half in proportion,) 9.47 S 

Saxony. 



Due 



. 2.26 7 



1.S6 S 



of 1797, 3.37 ! 

AuguBtua of I7M, 3.93 f 

Augiutua ori7S4, 3.97 < 



Doubloon, 16.53 

FUtole, 3.88 

CarooiilB, Gold Dotlir, or 

Vinlern, 1801, 98 

Sweden. 

Docit, 353 I 

Siciizerlmd. 
PislolB of Die Helvelio Re- 
public, 4.56 



Trcvet. 
Ducat, $236 7 

Tarkfty. 
Se<juiD fonducli of Coiutan- 

equin fonducli of CoDstsn- 

thiople, 17B9, IM 8 

HiilfMi«eir,ieiB, 52 1 

Sequin fonducli, 1.83 

eblekblek, 3.03 8 

Tiucany. 

Zochiuo, or Sequin 3.31 8 

Rnapone of the Kingdom of 
Etrurio, 6.93 8 

Zeohino, or Sequin, (itujea 
n proportion,) 



Cuolin, 



tVirUnieTg. 



m 

4fl9B I 



Zmick. 
Ducat, (double and half in 
proportion,) 2 



5 liW. TABLE OF UNCOINED AND SILVER MONEY, 



KngUsk CuTTmcy. 
1 £. sterling, before 1832 

= ^.444: Since 1833= $4.80 
Or, prior to 1833, 9£.= 

f40. Since 1832, 5 £.= 24,00 
tifflish Crown, 1.10 

Or Iff Crowns si 11.00 

1 English Shilling, 33 S 

1 PiBlareen, 20 

Or 5 Pialucena . . . . = 1.00 
1 English Penny, 0185 



Irish CwTcncy. 



Irish, 



4.10 



OrlO£ = 41.00 

1 Shilling, 20 5 

1 Penny, 01 7 

French Currency. 

1 French Crown, 1.10 

Or 10 Crowns = 11.00 

1 Five-Fmnc Pieee, 93 

1 FrMO 18 6 

1 Decimes, 0166 

d^anul Currency. 

1 Spanish Dollu, 1.00 

I Heal, new Plate 10 

J Real Velloa, ... 05 



Curreades cf other JVatima. 
1 Milrce of PortugBl, . . . 81-3* 
1 RuBsisn Silver Ruble, ... 75 
1 Rii Dollar of Sweden, . . 1.00 

1 Russian Rii Dollar, 66 6 

Or 3 Rii DoUwfl = 2.00 

1 Danish Rigsbank Dollar, . . 50 
ISilTer Ducat ofNaples,. . . 90 

Or 5 Ducats = 4.00 

1 Scndo of Sicily, . 



lOnc 



icily, 



. 2.40 



of Leghorn, 

1 Feaza of Genoa, 89 

1 Florin, of Tticsle, 48 

1 Rix Dollar of Trieste, .... 96 

1 Roman Crown . - 1.00 

1 Gold Crown of Rome, . . 1.53 

1 Maltese Scudo, 40 

1 Rupee of Bengal, 55 5 

1 Rupee of Bombay, 50 

1 Pagoda of Madras, .... 1.80 

ItSb of Canton, VSa 

1 Jft.^uewi'^Tic^ - '^ 

lI>o\iai otft'mfflSni-, - • • ^?-^t 
ITuleoSSamtiMa,, " sa ■ 



SOS comnBCiAL sxchanok. 

§ 198. To reduce a foreign currency to Federal Monefj 
multiply the given money of thai airrency bv the value ef Us 
unit in Federal Money ^ as given in the precemng tables. 

If, however, it be required to find how goods, the value of 
which is given in a fcHreign currency, must be sold in Federal 
Money, to gain or lose a given per cent, ^frst change the foreign 
currency to Federal Money ^ and calculate the gain or loss am 
this by the rules already given. The retail price of any de- 
nomination, as cwt., lb., yd., gal., &c., may then be found by 
division, 

Ex. 1. Purchased in London 360 yards of broadcloth, which 
cost me, including transportation, 300^. sterling. How must I 
sell the same, per yard, in Federal Money, to make a profit of 
20 per cent. ? 

Solution: 300 Js. x40r= 12000; and 12000-s-9 = $l333i, the value 
of 300 £. in Federal Money. 

Then, $1333^ Xl^ = $1600, the value in Federal Money increased by 
the gain per cent. ; therefore, ^1600 -i- 360 = $4.444, -(-the required price 
of one yard. 

If the wholesale price only be required, it is only necessary to omit the 
last step. Thus the $1600 is the wholesale price of the cloth given in the 
preceding sum. 

To solve sums like the preceding by canceling, -^ 

l&ttlt* — Place the whole cost in the given currency first 
above, and (if the retail price be required) the number express^ 
ing the quantity procured for that price, first below, a horizon-^ 
tal line. Write next above the line the value of a unit of the 
given currency, in Federal Money. And, lastly, to increase the 
price by the required per cent,, place 100 below the line, and 
100 increased by the per cent, to be gained, above the same. If 
a loss per cent, be required, reverse the last two terms. 

Note 1. — If tlie wholesale price be required, the number expressing 
the whole quantity (by the preceding rule, placed below the line) muKt be 
rejected. 

Note 2. — Whenever, in the preceding tables, the value of a number 4(f 
units of foreign currency is given in Federal Monev, place that nuTnber 
bdow the line, and its Federal value above the same. (See JC's sterling.) 

The preceding sum stated for canceling : 

300.40. 120 _ 

360. 9. 100 -•*•***+• 

Note. — To understand the reason of the middle terms, see Note 2, and 
j£'s sterling in the preceding tables. 

3, Purchased in London ^^ jw^^ ^^ ^>aftfc\.\Ti^, fex 75 £.^ 
and paid 12 £. for its transponaUoTi \o ^«^ XotV ^^vVj . >As$^ 
JOiustlretaU the same, inFedwai Uouei.vo ^^^ixX^^?^^^ 
^ the first cost ? ^"^^^ ^ "^^ 
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Statement: ' ' . ™ ^ in the statement = 75<£. 4- IS <s^* 

3. Received from Loti^ ^ yards of dimity, which, in- 
cluding transportation, cost . .re inclaSc Sold the same by the 
yard, so as to gain 30 per cenar ^ How first cost. Raw did 
I sell it? •'4aS.5;r^799.f per yard. 

4. Received from Dublin 600 yards of Irish linen, the whole 
cost of which was 75 £. Irish currency. How must I retail the 
same, in Federal Money, lo gain 12^ per cent. 1 

Ans, $0.576 + per yard. 

5. My agent in Dublin has forwarded to me 900 yards of 
linen ; whole cost, 60 £, Irish currency. How must I retail the 
same, in Federal Money, to gain 15 per cent 1 Ans. $0,314 -j-. 

6. I have in my store 120 yards of broadcloth, forwarded me 
by ray agent in Paris, which cost me, including transportation, 
9fi5 crowns. How must I sell the same, in Federal Money, to 
gain 16 per cent. ? Ans. $3,455 -[- per yard. 

7. Received 630 yards of silk from Paris, for which I paid 
560 crowns ; expenses of transportation, 12 crowns. How must 
I sell the same, in Federal Money, to gain 30 per cent. 1 

Ans. $1.20 + per yard. 

8. Received from Madrid 6 hogsheads of wine, each con- 
taining 63 gallons, for which my agent paid 188 Spanish dollars. 
How must I sell the same, per gallon, to gain 12j- per cent. 1 

Ans. $0,559 +. 

9. I have on hand a bale of silk, containing 174 yards, which 
I received from Cadiz, at a cost, including transportation, of 
140 piasters or Spanish dollars. How must I sell the same, per 
yard, to gain 5 per cent. ? Ans. $0,844 +. 

10. Received from Oporto 3 hogsheads of port wine, con- 
taining 63 gallons each; cost, including transportation, 30 
milrees per hogshead. How must I retail the same, by the 
gallon, to gain 25 per cent. 1 Ans, $0,738 +. 

11" How must I sell broadcloth, by the yard, in Federal 
Money, of which 3 pieces, each containing 35 yards, cost me 
135 <£. sterling, to gain 30 per cent. ? Ans. $7,428+. 

12. Received from A B, Dublin, 560 yards of linen ; whole 
cost, 90 £. Irish currency. What must be the retail price, in 
Federal Money, to gain 15 per cent. T Ans. $0.757 + per yard. 

13. Received from the same 600 yards of muslin, worth 56 jf. 
How must I sell the whole quantity, in Federal Money, to gain 5 
per cent. 1 Ans. $241.08. 

14. Consigned to my agent, J. Jones, of London, 300 barrels 
of flour, for which I paid $1500. Hew many v^yxoii^ ^^iKssai, 
ought he to receive for the same, to gun ^^Jg^^*^'*^.^^^?' 
/leiise of ^aiupoitation being 9601 Aitt,-%3W*-"^^^ 
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15. Received of my agent in Lop-Ii'n, J. Jones, 2510 gallons 
oT Madeira wine, which cflst me.' '^'"'ivoice, 1640 if. sterling; 
bot, it being of an inferior o"*" »" t!t*Ma willing to lose 5 per 
cent on tlie cost What r-^d to frje price, per gallon, in Fed- 
era] Mnneyl .^ign c^r Ans. i2.76&+. 

IG. Thcefi men,^'»§,^gjv^i company, received from Francfl 
1200 bottles of champagne, for which they paid 600 French 
guineas, each $4. GO. How must they sell the same, per bottle, 
in Fecicrnl Money, to gain 40 per cent. 1 and what will be each 
man's gain per botlle 1 

Alls. $3.22 per bottle ; each man's gain per bottle, $0,306 4-. 

17. Received 300 ella of cloth from Hamburg, which cost 
me 1500 mark bancos. How must the same be sold, in Federal 
Money, by the yard, to gain 12^ per cent., the ell Hamburg 
being 2i qr.i7 Ans. $3.00. 

18. New York, Jan. 6, I83S. This day received from Am- 
sCerdam, 600 yards of carpeting; whole cost, 2400 guilders. 
Required the retail price in Federal Money, to gain 20 per cent 

Ans. »1.92per yard. 

19. Shipped to London ^0 barrels of flour, which cost me, 
including transportation, $6 per barrel. How many English 
crowns must I receive for the whole quantity, to gain 10 per 
cent. 1 Ans. 2280 crowns. 

20. Shipped to Dublin 3000 bushels of flax-seed, which cost 
me $2500. How many pounds, Irish currency, must I receive 
for the whole quantity, to gain 5 per cent. I 

Ans. 640 £. 4 s. 10 d. 2 qr + 

21. Boston, Jan. 16, 1S35. This day received from my 
agent at Lisbon, 16 hogsheads of wine, each 65 gallons; whole 
cost, 640 milrees. The whole being of an inferior quality, 
I am wiUing to lose 6 per cent- on the cost. How much, m 
Federal Money, must I charge per gallon 1 Ans. 80.72, nearly. 

22. New York, Sept. 6, 1S35. This day received from A 
B, London, 1200 yards of superfine broadcloth; whole cost, 
1500 £. How must I sell the same, in Federal Money, at whole- 
sale, to realize a profit of 20 per cent ? Am. $8000. 

23. Received from Russia a quantity of fur ; whole cost, 900 
silver rubles. What must be the wholesale price, in Federal 
Money, to make an advance of IS per cent, on the cost? 

Ans. 8776.25. 

24. Boston, Feb. 26. laiC. This day received from my 
agent in Paris, 24 hogshea<Is French wine, each 60 gallons ; 
whole cost, 288 guineas. JIow must the same be retailed by 

/Ae 9ua«, in Federal Money, to EWtvVi^^w c«aV.^ . , 

Shipped to my agent m \,oiiAo».S&^ ^^"^"'^ *" 
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whole cost, 93600. How many pounds flterlmg most I receiTe 
for the same, to gain 10 per cent, on the cost ? Ans, dOl £. 



QUESTIONS.--W]nt opmtioBa areincliidedudertLtf nleT IWv is a 
RHneigD cuTTenc^ reduced toFedenl Momtj f Hiam ji d^ opentJoA jierftmed, 
when it is required to find kow goods, tbe ralwt of «4ixk is gives u a ft>reir j 
euxrencj, mnst be sold to gain or lose a certain per cenL in FederaJ M^b" ' ' 
What is the rale for canceluigT What is Note 1 f What m. Vote S* 



TARE AND TRET. 

§ 139« We come now to consider the allowances to he 
made in the purchase of goods by weighL The following par- 
ticulars require to be first noticed : — 

Crross weight is the whole weight of the goods purchased, 
including that of the box, barrel, bag, Slc,^ containing them. 

Draft is a deducticm from the gross weight, made m far or of 
the buyer. 

Tare is an allowance made for cask, box, barrel, &^c., con- 
taining the goods, and may be either a certain deduction from 
the whc^e quantity, or so much per box, &c. 

Tret is an allowance of 41b. for every 1041b., made for tlie 
dust, d&c. 

Suttle is what remains after some of the preceding allow- 
ances have been made. 

Net weight is what remains after all the deductions hare 
been made. 

Ex. 1. Bought a hogshead of sugar, weighing 7cwt. 2 qr. 
26 lb. ; tare on the whole, 3qr. 24 lb. What b the net weight ? 

ctof. ^. JJb. 

7 2 26 
3 24 

6 3 2 net weight. 

2. What is the net weight of 12 casks of raisins, each weigh- 
ing 2 cwt. 2 qr. 14 lb. ; tare per cask, 12 lb. 1 

2 cwt. 2 qr. 14 lb. X 12 = 31 cwt. 2 qr., the gross weight. 12 X 12 = 144 
lb. = 1 cwt. 1 qr. 4 lb. ; and 31 cwt. 2 qr. — 1 cwt. 1 qr. 41b.=30cwt. Oqr. 
241b., Ans. 

3. What is the.net weight of 6 casks of prunes, each - 
ing 3 cwt. 2 qr. 10 lb. ; tare 20 lb. per cask t 

Ans. 20 cwt. i<i^. 

4. What is the net weight of 44 cwt. igtoeA, '\t \4vt 
he diowed f(^ tare f 44 X 14 = 6l6\b.=5c^«^~^^ 
'.wt — ^cwt 2 qr. =38 cwt. 2qT., An$. 

R. 
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Or, the Bolution may be eflfected by canceiiiig, by the fiflof 
ing rule : — 

llttU« — Place the whole gross wetghi first above a hnm \ 
tal line. Then place 1 12 16. hehm> the Kne, with 1 12 dlnrtufW 
by the tare per cwt.,, standing directly above it. Cancel^ S^c 

The above sum solved by this rule : — 

112 — 14 = 98. ^^ = 38cwt. 2qr. 

5. Bought 84 cwt. of sugar. What is the net weight, if 209l 
per cwt. be allowed for tare? Ans. 69 cwt 

6. Bought 9 hogsheads of sugar, each weighing 8 cwt 2f. 
From this, a deduction of 161b. per cwt. was made finr tut 
What was the net weight ? Ans. 65 cwt. 2 qr. 8 lb. 

Note 1 . — When the price per cwt or per lb. is given, the ledactionfe 
tare and tret may be maae, aiuL the whole eoH ascertained hy « n»gU JM^ 
ment, as may be seen from the following example : — 

7. What is the value of 8 hc^^sheads of sugar, each weighiag 
12 cwt. gross, tare 121b. per cwt, at $8.50 per cwt.? 

8. 12. 100. 8.50 ^...^^ ~:^ , 
Statement: -— =$728.57, Ans. 

8. Bought 1)2 casks of figs, each weighing 2 cwt. 2qr., ata 
deduction of 181b. per cwt. for tare. What did the whole cos 
me, at $4 per cwt. net weight ? Ans. $268.57. 

9. Bought 15 cwt. of sugar, at $6.50 per cwt. net weight ! 
Reduction for tare, 12 lb. per cwt. ; tret, 41b. per 104 lb. How 
must I sell the whole, to gain 20 per cent, on the first cost ? aad 
how must I retail it, to gain the same per cent. ? 

Ans. Wholesale price, $100,446; retail price, $0,059, nearly. 

To effect all the reductions and the gain per cent of tbe 
preceding sum, a single statement only is required ; thus : — 

15. 6.50. 100. 100. 120 

112. 104. 100" 

10. Bought 32 chests of tea, each weighing 4 cwt. 2qr., it 
$49 per cwt. net weight ; tare, 12 lb. per cwt. ; tret, 4 lb. per 
104 lb. How must I sell the whole quantity, to gain 20 p« 
cent. ? and how must the same be retailed, to gain the same ? 

Ans. Wholesale price, $7269.23 ; retail price, $0,525. 

11. Purchased 5 cwt. of sugar; tare allowed, 81b. perc\Ft 
For the net weight I paid 6d., New York currency, per lb. I 
How must J aftll Vtm whole c\uaiv\\\.^ , Xjo ^'ivEiStf^ ^^x tfc\!»*. \ and I 

bow m% M tetaWed, to ^»aw \)Rfc ^otcv^ t^^x ^fe\!*..\ \ 

ice, *i^ ; ic^^«^^^ v^"\c^. %^5Si ^^ ^^^x v*s^ 
ba^B ot co«efc, eaaVv vjex^«v^SS<^NX.,\N> 
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per bag, 6 lb. What was ihe whole cost, at 30 cents per Ib.1 and 
the retail price, to gain 25 per cent. T 

Alls. 1324, whole cost ; $0.37^, retail price. 

13. How much will 8 hogsheads of sugar, each weighing S 
cwt. Si^r., coat, at$0 percwt., if a deduction of 12 lb. per cwt. 
be allowed for tare T and what will be received {or the whole, if 
it be sold at an advance of 30 per cent. 1 

Ans. S562.50, cost ; and 1731.25, receircd. 

14. What is the net weight of 3 tierces of rice, each weigh- 
ing 4 cwt. 3 qr. gross ; the tare allowed, IG lb. per cwt. ; tret, 
41b. per I041b.? Ans. 11 cwt. 2nr. a71b.-|-. 

15. What is the cost of 15 chests of lea, each containing 
141) lb. gross, at 5s., New York currency, per lb.; tare, 161b. 
per cwt. T Ans. $1125. 

16. Bought 12 hogsheads of sugar, each weighing lOcwt. 
2 qr., at 89 per cwt. net weight ; deduction for tare, 12 lb, per 
cwt. How much must I receive for the whole quantity, to gain 
10 per cent, on the cost? Ans. $1113.73. 

17. Bought 16 lirkins of butter, each weighing 108 lb. ; re- 
duction for tare, 81b. per cwt. Paid 15 pence. New England 
currency, pet pound. What did it cost me ? and what must be 
the wholesale, and what the retail, price, to gain 20 per cent, on 
the first cost 1 

Am, Whole cost, *334.285-l-; wholesale price, 
$401,142; retail price, 80.25. 

18. Bought IScwt of sugar, at $12 per cwt. net weight; 
tore, 161b. per cwt. How muiit I sell the same, per lb., to gain 
12 per cent, on the first cost? Ans. 80.14. 

19. Purchased in London, IScwt. of tea, at 23£, sterling 
per cwt. net weight ; tare, 12 lb. per cwt. How much nmst I 
receive, in Federal Money, for the whole quantity, to realize a 
proiit of 12 per cent. "J and what retail price will allow the same 
profit? Ans. Wholesale price, ¥1991.11; retiul price, *1.24. 



ba ia TarB and Tret I WhM is groM WBigtl T What i» 
What ixtretl WtiUia (uttlel WbU ii net weight 1 



EQUATION OF PAYMENTS. 

$ 130. Rrjuation of Pajmenla \a ftia me\W «t ^''^^^ 
mean lime for the payment (" . • • -- » 

periods of time. 
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Ex. 1. I owe a friend $380, to be paid as follows, viz., 9100 
in 6 months ; $120 in 7 months ; and $160 in 10 months. If I 
pay the whole at once, at what time must the payment be madey 
80 that neither I nor my friend shdl lose interest ? 

SOLUTIOK. 

The interest of ^100 for 6 mo.s=the interest of ^1 for 600 mo. 
The interest of »120 for 7 mo. ss the interest of Si lor 840 mo. 
The interest of $160 for 10 mo. as the interest of $1 for 1600 mo. 

Amt. of payments, $380 3040 mo. 

3040 ss the months requisite for $1 to gain as much interest as $380 
would gain in the required time. Therefore, ^380 : $1 : : 3040 months : 
to the required time, viz., 8 months. 

The 600, 840, and 1600 months, axe obviously obtained by multiplying 
the several payments by the time which must elapse before they severally 
become due. 

We, therefore, have the following rule : — 

3&ttl0« — Multiply each payment by the time which must 
elapse before it becomes due, and divide the sum of the vroducts 
by the sum of the payments, 

2. A owes me $50, payable in 4 months; $100, payable in 
10 months; and $150, payable in 16 months. In what time 
must he pay the whole, so that neither shall lose interest ? 

Ans. 12 months. 

3. What is the equated time of payment for the three fol- 
lowing sums, viz., $500, payable in 3 years; $400, payable in 4 
years ; and $600, payable in 5 years ? Ans. A^ years. 

4. What is the equated time of payment for the three fol- 
lowing sums, viz., $50, payable in 4 months; $75, payable in 6 
months; and $100, payable in 7 months? Ans. 6 months. 

5. A owes B $400, of which $80 is payable in 6 months, 
$120 in 10 months, and the remainder in 1 year and 8 months. 
What is the equated time of payment 1 

Ans. 1 year, 2 months, and 6 days. 

6. A merchant has a certain sum of money due him, of 
which i is payable in 2 months, j^ in 4 months, and the re- 
mainder in 6 months. What is the equated time for the pay- 
ment of the whole? Ans. 4^ months. 

7. 1 owe four sums of money, payable as follows, viz., $60, 
payable in 9 months ; $80, in 10 months ; $50, in 1 1 months ; 
and $60, in 12 months. At what time may 1 pay the whole, 
without loss ? Ans, I0j~^ months. 

8. A person owes a debt of $2000, payable in 7 months, of 
which he proposes to pay %6Wi doYiiv, ou wwi^vvvatk vWt the 

remainder be allowed to reinam xtk^wlA. mi ^e^-^Xfc \sxtsv ^ 
^me. In whajL time ougU it to be v'^^'^ Atis.\^ xs^s^^^. 



i^ 131. When bills are contracted at different periods, and 
have each a specified time to run, the equated time ot' paymeut 
may be found by tbe following rule : — 

3StllC> — Observe at tekat date each paifment becomes due ; — 
aJsn, hmn many days must elapse after thejirst becanus payable, 
before each of the others is due ; — then, omitting the first pay- 
ment, multiply the others by the days belonging to each. The 
run of these products, divided by the sum of alt the payments, 
will give the number of days ijdervening bettneen the time of tht 
first payment and the equated time of all the payments. 



9. If I purchase goods as follow 


, what will be the 


equated 


time of payment ! viz. 






1840. 






Jan. 1, on 4 months' credit, a bill o 


goods amounting 


o iBsao. 


April 12, " " ■' " " ' 




' «45D. 


June 15, ■' " '■ " " ' 




< $600. 


July 20, " ■' •■ " " ' 




' «700. 


The lat bill becomes due 


on May 1, 1840. 




.< 2d ■■ 


'■ Aug. 12. " 




" 3d " 


" Oct 15, " 




" 4th " 


" Nov. 20, " 





From May lat to Aug. 12th— 103 days; — from May 1st 
to Oct. 15th:z;167 days;— from May Isl to Nov. 20lh — 203 

580 Then,28S650— 2330— 124, 

450 X 103= 463.50 ir>0 „^^jiy . th^t jg ^],e equated lime 

600 X 167= 100200 "^ 600 extends into, but not through, 

700X203= 143100 '' 700 (he 124th day after May l) 

288650 2330 """'ch is SepL 2, Ans. 

10. What will be the equated time of payment, if I purchase 
goods as follows 7 viz. 

March 12, 1840, a bill of goods, on 3 months' credit, $630. 
May 16, " " " " " " 4 months' " *350. 
June 34, " " " " " " 4 months' " J470. 
July 10, " " " " " " 3 months' " *512. 
Aug. 18, " " " " " " 6 months' " 4460, 
Atis . 9>wj\- '«ife. A*ASi - 



ite, when brllfl nre contmcled nt diSeroM ^fmoAa ^ 



l^!ftEX^i*''■ 



SIO MULTirUCATION OF DUOI>ECniAI.S. 



DUODECIMALS. 

^ 133. Duodtcinuds art fractions of a foci. Theuaitor 
foot is first supposed to be divided into 12 equal parts, called 
inches or primes, and marked ^ Each inch or prime is then 
divided into 12 equal parts, called seconds, and marked ". Etck 
second is again divided in like manner, and each part obtained 
by this division is called a third, and marked "\ A foot k 
therefore divided duodecimally, when it is separated into 13 
equal parts, or when the several divisions sustain a twelve-lold 
relation to each other. This relation may be thus iUustrated :- 

r inch or prime is i^ of a foot 

1" second is -^ of -j^, -^ir ^^ * ^^^ 

V third is ^ of 1^ of xV> ttW ^^* ^<^^ 

V" fourth is tV ^^ iV ®^ iV ^^ tV> • • • • jnrhrv ^^ ^ ^'^^ 
I'"" fifth is T^ of 1^ of -j^r of 3\f of 1^, . . »i4 8^3ir ^^ * ^^^^ 
V"'" sixth is ^ of tV of tV ^^ tV of tV^^^ tV» 7FFiffT¥ of * foot,&c. 
The marks ', ", "', "", dtc, are the indices of the sevenl 
denominations. 

TABLE OF DENOMINATIONS. 

12""" sixths make I"'" fifth. 

12'"" fifths make 1"" foorth. 

12"" fourths make 1"' third. 

12"' thirds make 1" second. 

12" make I'prime or ind 

12' inches or primes make 1 foot. 

Note. — OuodeoimalB may be added or subtracted in the same mtn- 
ner as compound numbers; Uie denominations decreasing or increasmg ii 
tl:^ constant ratio of 12. These operations are so simple, uiat it is unneces- 
sary to introduce any examples. The principle is the same as in Coo- 
pound Addition and Subtraction. 



MULTIPLICATION OF DUODECIMALS. 

^ greatest difficulty the scholar will here en- 

lo determine the denomination of the produd 

motions. Suppose \1 be re<\uired to multipl] 

B8 by 4' inches, xVievt Y«o^wt\.\% ^XsnVy^^^ 

mination is \\. 1 1^^ xecxaxW u> >JE»fc ^t w^ 

: seen that C \ac\wwi=i^o^ ^iK>«A>«sA ^^^s 
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= -^ of a foot ; and i^ X ^ = -^r, that is, 24''. Hence, inches 
multiplied by inches, produce seconds. Again, let it be re- 
quired to multiply 9" seconds by 3' inches. 9 seconds = yf 5^, 
and 3 inches = ^^ ; therefore, -j-f^ X tV = t? Jf» ^^ 27"'. 
Lastly, what is the product of 1" seconds multiplied by 9" sec- 
onds? 1" seconds = -j-Jjj and 9" seconds = y}^, and yjj- X 
yjy, = ■2^'^y or 63"" fourths. From the above we draw the 
following conclusions, viz., that feet multiplied by feet produce 
square feet; feet multiplied by inches produce inches; inches or 
primes multiplied by inches give seconds ; seconds multiplied by 
seconds give fourths ; seconds multiplied by thirds give fifths ^ 
4"c. ; that is, the product of any two denominations will always 
be of the denomination expressed by the sum of their indices. 

IftttlC* — Begin with the lowest denomination of the multipli- 
eand, and multiply it by the highest denomination of the multi' 
jplier, and place each term of the product according to its respec^ 
five value. Multiply in the same manner by each remaining 
denomination of the multiplier, and place the product of each 
succeeding multiplication one or more places farther to the right , 
according to the denomination. The several products^ thus olh 
tained, when added together ^ will give the required product. 

Note 1. — It will be remembered to carry by 12 in all cases. 

Ex. 1. Multiply 4 feet 4 inches by 4 feet 4 inches. 

^ \ Beginning with the 4 feet in the multiplier, 

•2* *?/ we say, 4 times 4' are 16' = 1 ft. 4'. The 4' is 

4 4 set down, and the 1 ft. carried to the next prod- 

4 4k' uct, makine it 17 feet. Then, multiplying by 

~~ 4', we say 4' X 4' = 16" «= 1' and 4" ; set down 

17 4' the 4'', and carry the 1', and say, 4' times 4 are 
1 5' 4" 16', and 1' is 17' = 1 ft. and S', which beingr set 

down, and the two products added, we obtain 

18 ft. 9' 4" 18 ft. y 4" as the required product. 
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Mult. 8 & 


ft- 
Mult. 9 
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Mult. 3 8' 
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7 6' 
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27 6' 
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ir 
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Prod. 36 1' 6" 


Prod. 73 


9' 


0" 
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9. 








10. 




fi. 


in. 






fi- 


tit. 






6 


4' 


3" 




3 


9^ 


11" 




4 


9' 


4// 
2" 


11" 


4 


2' 


3'' 




28 


16 


C 


3// 3/// 


9"" 



11. How many square feet does a board, 28 fl. 10' &' long, 
and 3 ft. 2' 4" wide, contain ? Ans. 02 ft. 2' 10" 6". 

12. In a board, 16 ft. O' long, and 2 feet 3' broad, how many 
square feet t Ans. 37 ft. S' 3". 

13. There is a wall 82 ft. 6 in. high, and 13 ft. 3 in. wide. 
How many square feet does it contain ? Ans. 1093 ft. V &\ 

14. There is a room, 20 feet square, and 7 ft. 6 in. high, to be 
plastered at 10 d., New York currency, per square yard How 
many dollars will it cost? Ans. $6.94-}-. 

15. There is a yard 58 ft. 6 in. in I^igth, and 54 ft. 9 m. is 
breadth. How many dollars will it cost to pave it, at 5 d.,Neff 
York currency, per square yard ? Ans. $18.53. 

16. If a floor be 59 feet 9 inches long, and 24 feet 6 inches 
broad, how many square yards does it contain ? 

Ans. 162 yards, 5 ft. W 6". 

NoTR 2. — If three dimensions, viz., length, breadth, and depth, be gifpo, ! 
the solid content is found by multiplying them raccessively into each I 
other. I 

17. There is a pile of wood 12 feet 6 inches long, 4 feet I 
high, and 8 feet 6 inches wide. How many cords does it con- 
tain? ^715. 3 cords, 41 feet. 

To reduce solid feet to cords, divide by 128, that being tbe 
number of solid feet in one cord. The required dimensions of 
the cord, are 8 feet long, 4 feet wide, and 4 feet high ; since 8 
X4X 4=128. 

18. How many solid feet are there in a block, 6 feet 8 inches 
in length, 4 feet 6 inches in height, and 3 feet 4 inches in width? 

Ans 100 feet 

19. There is a certain pile of wood, measuring 24 feet oi 
length, 16 feet 9 inches in depth, and 12 feet 6 inches in width- 
How many cords are there ? and how many solid feet may be 
daily consumed, to have it last one year ? 

^71."?. 39 cords, 33 feet ; daily allowance, 13j feet, nearly. 

20. How many square feet are there in a board, which meas* 
ures 16 feet 9 inches in length, and 2 feet 3 inches in breadth? 

Ans. 37 feet, 8' 3". 



b tbe mcYv dvnde^l VfVv«X Sa «m3^ ^^h^ «9iM)> 
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aatioM. How may dnodecimab be added f What difficulty will be eneoon- 
tered in MulUplicatioii of Duodecimala 7 Give an iUuatration of the difficulty. 
Of what denomination will the product of any two denominationB be ? What 
ktheruleT What is r^ote 1 ? WhatisNoteZT 



INVOLUTION. 



§ 134* A number is involYed by being muUipUed into 
itself. 

The number thus multiplied by itself is called the root, 
A power of any number is the product obtained by multiply- 
ing that number into itself The particular power product 
depends on the number of successive multiplications; the given 
number always being the first power, and also the root of the 
succeeding higher powers. The first multiplication then pro- 
duces the second power ; the second multiplication, the third 
power; the third multiplication, the fourth power, &c.; the 
power obtained being always one in advance of the number of 
multiplications. 

niustration : — 2 = the first power, and is also the root of 
the succeeding higher powers. 

2 X'2= 4, the 2d power, or square of 2. 
2X2X2= 8, the third power, or cube of 2. 
2 X 2 X 2 X 2= 16, the 4th power, or biquadrate of 2. 
2 X 2 X 2 X 2 X 2= 32, the 5th power of 2, &c. 

The power to which a number is to be raised, is frequently 
expressed by a small figure, called the index of the required 
power, placed on the right of that number; thus 4^ denotes 
the second power of 4 = 16 ; and 4' denotes the third power 
of 4 = 64 ; and 9* denotes the fifth power of 9 = 59049, &c. 

A firaction is involved by multiplying the numerator and 
the denominator each into itself the required number of times ; 
thus the square of f is f X f = ]^. The square of f is Jf ; 
and the cube of the same is f^, &c. 

If the given quantity be a mixed number, it should first be 
reduced to an improper fraction, before being involved ; thus 
the second power of 2^ is 2^ = J, and ^ X f = ^ = 6J^^ Or, 
proper and improper fractions may both be reduced to decimals, 
and then involved. 

If any number be raised to two different powers, l\v& 
which is obtained by multiplying these two ^N«c!t« V 
is expressed by adding their indices^ t\iUB •. V X* ■==-^ 
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for2' = 4, and 2'=8, and 8x4 = 32, and2x2x2X3 
X2 = 32. Or, 3»X3* = 3» = e661; for 3' = 27, and 3^= 
243, and 243 x 27 = 6661. 

Again ; any power of a given number is divided by anotber 
power of the same number, by subtracting the index of the di* 
visor from the index of the dividend, thus : 2" -7- 2*= 2* ; for 8* 
= 32, and 2' = 8, and 32-7-8 = 4, the second power of i 
Or,3*-T-3» = 3»; for 3^ = 81, and 3"= 9, and 81 -i- 9=9, tk 
second power of 3. 

Ex. 1. What are the square, cube, and biquadrate of 31 
Ans, 3X3 = 9, the square ; 3X3X3 = 27, the 
cube ; and 3 X 3 X 3 X 3 = 81, the biquadnte. 

2. What are the square, cube, and biquadrate of 5 ! 

Ans, 25, 125, and 625. 

3. What are the cube and biquadrate of 12 ? 

Ans. 1728 and 20736. 

4. Multiply the second and third powers of 4 together. 
What is the product 1 and what power of 4 is it ? 

Ans, The product, 1024, or fifth power. 

5. What 'power of 3 is obtained by multiplying its thinl 
power and its fourth power together ? and what is the numberl 

Ans, 7th power, or 2187. 

Note. — When the number to be raised to some ^ven power conaiflb 
of whole numbers and decimals, the number of decimals to be cut off in 
tho reijuircd power is ascertained bj multiplying the number of deciflnb 
in tho given number by the index of the required power. 

G. What is the square of 26.13 ? 26.13 X 26.13 = 6827769. 
Now, to determine how many decimals are to be cut off, we 
first notice that the number of decimals in the given number 
is 2, and also that the index of the required power is 2 ; there- 
fore 2 X 2 = 4, the number of decimals to be cut off. There- 
fore, 6H2.7769 is the required power. 

7. What is the cube of 25.4 ? Ans. 16387.061. 

8. Divide 2® by 2', and what power of 2 will be obtained ! 

Ans. 8, the cube of 2. 

§ 13«S. Short Rules for Squaring any Number 

NOT GREATER THAN 100. 

2^l|¥» '^iMfer the square of tJte LEPT-Aanrf figure feritt 
'' CT of iht ttoo jigures^ settvag \t on* -^lo^ ti. 

nd&r this, and onepla^e, st\\\ ^^rtVwrV^'^ 
of the KVGHT-Kand jigure. TW. ^.wnv ^^ ^ 
.•m ts the square oj tUe g^xjea uum>«T. 



iireoi.iiTtoN. 
I. What ia the s(|uare or63 7 




Twice6x3 - (ooe place to the right) . , 

3' (still one place farther to the right) 9 

3969 = Bqr. of 63. 
2. What is the square of 78 ^ 

V 49 

Twice8x7 . (one place to the right) . 112 
8' (oue place farther to the right) 64 

6084 = s<ir. of 78. 
In like manner square 49, 27, 36, 56, 72, 67, 89, 93, 55. 

NoTK. — The above rule is equally applicable for aquaring any number 
between lUO and 1000, if, to the equate ot t)ie It^fl-huid figure, twice the 
product or the lci\-hand ligure into the two right-band figures be tJiken, 
and Ihe square oi the tico nght-hind figures be written lieo places to tlie 
right. 

To squABE ANY Number between 50 and 100. 

3&Ule. — Square the left-hand figure, and to its square add 
the right-hand figure, and on Ike right of this, write the bquarb 
of the right-hand figure, preceded by a cipher, if less than 10, 
Then multipli/ the right-hand figure by the right-hand digit of 
DouKLB the left-hand figure, and set the result one place to the 
LEFT, under the preceding number. Their sum will be "' 
square required. 

What ia tiie square of 86 1 

8* +C — 70 ( which united, (see 1 _ _„<„. 
and e" r:; 36 i Rule.^ ( " ^"™ 

Twice the lefl-hand iigure 
therefore, (see Rale,) 

7396=sqr. of 
In like manner square 38, 66, 72, 78, 83, 96, 59, 63, 72, 
77,88. 

To si^DARE ANY Number ending in 5. 

2lUlC' — Reject the 5, and to the remaining figures add 
their f-qitare ; then, to the number thus produced, annex the 
square of a. The result will be the required square. 

What i9 the square of 125 1 
I2+Iii'^]66, and5' = 25. T\iMefoTe,\T,iSIS « ^^'e^'-■'^ 
lu likes monner square 115, 85, \a.^,\*^>A^*' '^^■' ^^^ 
55, 105, 95, 155. 
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EVOLUTION. 

§ 130. Evolution is the reverse of Involution. In Involu- 
tion we have the root given to find some required power ; but 
in Evolution a power is given, and a root required. 

The relation between roots and powers requires to be clearly 
understood. 

A root of a number is obtained whenever that number is 
resolved into several equal factors ; and a power of a number is 
obtained whenever that number, taken as a root, is multiplied 
into itself once or more. Thus, 2 is the cube root of 8, be- 
cause 8 may be resolved into three 2's ; or because 2 raised to 
its third power equals 8 ; for 2 X 2 X 2 = 8. Also, 8 is the 
square root of 64, because the second power of 8 is 64, or 8 X 
8 = 64. Again ; 9 is the square of 3, and 3 is the square root 
of 9 ; 27 is the cube of 3, and 3 is the cube root of 27. Roots 
and powers are therefore correlative terms. 

The exact root of some numbers cannot be obtained. Such 
numbers are called irrational powers, and their roots are called 
surds. Thus no root can be obtained, which, when multiplied 
into itself, will produce 2 ; 2 is therefore an irrational power, 
and its root is a surd. But a number whose root can be 
exactly extracted is a perfect or complete power, and its root is 
called a rational number. Thus 16 is a complete power, for 
4 is its exact root ; 4, therefore, is a rational number. 

There are two methods of expressing roots. The first and 
more common method is, by using the character called the 
radical sign, written thus, V* This sign, without any accom- 
panying index, always indicates the square root. If other roots 
are required, the same radical sign is used, with an index of 
the required root Thus -^79, is an expression for the square 

root; y 9, for the cube root; v9, for the fourth root of 9, &c. 

>/64, equals 8, because 8 X 8 = 64 ; and ^64:=.i, because 4 

X4X4==64, or ^64z=2,for2X^X2x2x2x2 = 64, 

&c. Hence the root is to be taken as a factor in producing its 
corresponding power, as many times as there are units in the 
index of the required root. 

The other mode of expressing roots is by means of fi'actional 

exponents. Thus, 6^ expresses the square root, 6^ the cube 

root, and 6*, the biquadrate or fourth root, of 6. The chief 
advantage of this mode arises ^lom \\\e ^^c\.,>^\a.\. wA. o^Vj roots 
'^numl^ra may be expressed by *\l, Wv. ^^ au-y rtq^ivrtd '<^Qw«r 
^a ^ven root. The denominuiot o^ «l ^ti^txIvQii^ vcA«^ ^^%:^^ 
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denotes a root of the quantity to which it is applied, while the 

numerator expresses some power of that root ; thus, 9^ implies 
that the fourth root of 9 is to be extracted, and that root raised 

to its third power. Again, 64^ implies that the sixth root of 64 
is to be extracted, and the root then raised to its fiflh power. 
But the sixth root of 64 is 2, and the liflh power of 2 i» 32 ; 

therefore, 64* = 32. Or a power higher than the given root 

may be expressed ; thus, 16^ implies the third power of the 
square root of 16 ; but the square root of 16 is 4, and the third 

power of 4 is 64; therefore, 16^=64. 

When several numbers are to be added, and the root of the 
sum obtained, they may be expressed thus : V 65+16; which 
implies that the root of the sum of 65 and 16 is to be obtained. 
If the vinculum over the two numbers be rejected, the expres- 
sion would imply, that 16 is to be added to the square root of 
65. As the expression now stands, its value is 65 -f- 16 = 81, 
and Vsi = 9. Or the root of the difference of two quantities 
may be expressed in like manner, by placing the minus sign 
between them; thus, '^90— 26, the value of which is 90 — 26 
=:64, and -^y64 = 8. Without the vinculum over the two 
quantities, the expression would imply that 26 is to be taken 
fr(Hn the square root of 90. 

The root of the product of several numbers is equal to the 
product of their roots. As an illustration, take 9 and 16. 
Their product is 144, of which the square root is 12 ; that is, 
the root of their product is 12. The product of their roots is 
the same ; for the square root of 9 is 3, and of 16, 4 ; and 4 X 
8 is 12. The same is true of the cube roots, or of any roots 

whatever. Take the numbers 8 and 27. v'S = 2, ^^27 = 3, 
and 3 X 2 = 6, the product of their roots. Again ; 27 X 8 = 

216, and -^216 = 6, the root of their products. 



EXTRACTION OF THE SQUARE ROOT. 

^ 137. The Square Root of any number is that number, 
which, being multiplied into itself once, will produce the number 
given. 

The following table exhibits the sqaaxe ci «\\ tixws^d«» i« 
/ to 12:— 

8 
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Root*, 1 


1 I 9 


3 


* 


5 


6 


7 


8 


fl 


10 


11 


IS 


Squares,! 


\* 


9 


16 


25 


% 


49 


64 


81 


100 


m 


144 




14|15iTg 



54135136137 3 8 



5?|58|5!I)6Q[61 



A (quaie IB s figuie bounded by fimr 
equal aiiUa, and hu all its >n^> ri^t 
uiglee, ai ingles of 90 degrees. This mij 
be aeea in Figure I. Now, the area of ft 
squue, that is, the number of wjuuc leet, 
or rods, Ac., it contain*, is found bv mol- 

Eing the length of any two Bioes to- 
et ; or, unce the sides are all equal, 
^ lultinlying the length of any one side 
into itself; or by squaring it. Am each 
of the Bidea of the annexed fignie ii 8 fnt 
in length, it ia obvious they may each ba 
dividod into 3 equal parte, each of which 
will be I toot in length. Let each side 
be thua divided, and 3ie points of diruuon 
united, ae aeen in Figure 2, Now, aince 
each aide is S feet long, the divisiona ao, 
tb,ci,dd, dec., m^t t« just 1 foot each; 
the divisiona made by the hues running 
at right angles "to these, are also 1 fbot 
each. Tlie whole figure is, therefine, 
divided into 64 equal ports, each of whieb 
ia jost I fbot square. But 8X8 = 64. 
Therefore, the area of a square b obtained 



Now, to apply the above remarke to Evolution, sappoBC we 
have an area equal to what is given above, but placed in a dif- 
ferent form. Suppose it to consist of a board 1 foot wide and 
64 feet long ; and that it ia required to determine how large a 
square floor it will exactly cover. ^64 ^: 8 feet, is the length 
of the side of the required floor. Hence the area of a square 
is found by squaring one of its eidea ; and the length of ita sides 
is found by extracting the square root of the given area. 

The following is the rule for extracting the square root : — 

Kull. — 1. Separate the given number into periods of tm> 
figures each, hy placing a point or dot over the place of units, 
another over the place of hundreds, and another over Ih^ place 
of tens of thousands, S^c. 

2. Find hy trial the greatest square root ef the Uft-kand 
period, and place it for the first figure of the root, after the man- 
ner of the quotient in Dintsiun. 

S. Subtract the square of tlin root jrtm flieVJl-UomA ¥«t\o1^ 
"w/ fo the remainder brhtg down* tlw luxl -pcrwia oj two ^awti 
■^ a dividend. 
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4. Double the rooi jigure already obtained, for a divisor ; 
■then, omitting the right-hand jigure of the dividend, divide as in 
Simple Division, and place the Jigure obtained, as the second 
Jigure of the root or quotient, and also on the right hand of the 
divisor, 

5. Multiply the divisor, thus increased, by the Jigure last 
placed in the root, and place the product under the mvidend, as 
in Division; then subtract^ and to the remainder bring down 
the next period of two figures. 

6. Double the root already found for a new divisor, with 
which divide as before. Continue the operation till the periods 
are all brought down: the number obtained will be the root 
required. 

Note 1. — If the number, the root of which is required, consist in part 
of a decimal, place the first point over the unit fig^ure, as already directed, 
and point off both ways from that figure, allowmg two figures to each 
point. If the decimal consist of an odd number of figures, annex one 
cipher to complete the last period. 

2. If, after all the periods have been brougrht down, there be a remainder, 
periods of two ciphers each may be annexed, and the operation continued. 
The root figures obtained by thus annexing ciphers will be decimals, and 
must be so marked. 

3. The ^imiber of dots employed in pointing off the giyen number, 
always determines the number of figures in the required root. 

Ex. 1. What is the square root of 1296? 

1296, pointed according to the rule, is 1296. Hence we know that the 
root will consist of two figures. The next step is to determine the root of 
12, the lefl-hand period. This is done by trial. If 4 be taken, it will be 
fo\md too large, since 4X4 = 16. We will, therefore, take 3. 3X3 = 9; 
and since 9 is less than 12, it is not too large, and yet it is the greatest in- 
tegral quantity, whose square is less than 12, and is, therefore, the root 
we want. 

OPERATION CONTINUED. 

1296(3 
Root squared = 9 

3 9 6 remainder, increased by the next 
" period. 

Now, smce we are to have another figure in the root, the 3 already 
obtained is 3 tens, or 30, the square of which is 30 X 30 = 900 ; the 12 is 
also 1200. After subtracting the 9, therefore, Uiere remains 3, or 300, and, 
the next period being brought down, we obtain the number 396. 

The next step is to find a divisor, which, by the rule, is 3-f-3=s6; 
therefore, 

1296(36 
9 



6)396 . ^ . J 

In dividing, the right-hand ftgaie, V\x., ^, Sa oxsiVCoaa.- ^ 




Tha ImI Mt figure « [iheed on t^ R^ of titr dtTuor, laikiafilC 
^ the iriNb ii nultipl^ bj ibe foM figtire, tint w,6G X 6s3K I 
this aBbtiae^ uul aoUung irnuuu. Tbfreibre, 36 ia the rDotlsqund- 
TkcafankMi it piwed bf iqianw tfav root ; thna, 36 X 36^ UK 
Iftka giHM nomber hMleanurted of time or fuur perioda, i»Mi <( 
tvo, Ihs •■■mliaa would hare been continaed by brining down latte 
period, md Iheti danbling tbe root, 36, Tor i new dmsor. 

(1S8> EirLtMATiox. — WewiUnppo«Uie 1296, in titepnaitt 
tptnfioB, to b; 10 maaj feel of bouds 1 foot in breadlli ; and Ihit il ■ 
w y iwd to know Iwir lar^ ■ 
Am hu alnadj bpca aud. t: 
iMt,3, baoBmf 1 
■d* ora iqaan flu 



Fra. 3. 
30ft. 



Kow.lnEiul theuea of a. square, (bc Fi( 

3.} WF multiplj tlir IcQglli of sny two uln 
tc^ether, or aqosrc the k'ngth of oof B^ 
Tfieierorc, 311 X ^> = 900. We luic, tta, 
dupowd uTWOof 1296rBet aiven.sndUiFn 
renuLii 31<6 feet lo be H> uldod ta tiitBrm 
u to preaciTe its aquiire form. Thiiisduu 
bj Diakio^ RquoJ nddibaits upon anj In 
Ddj&eent sides ; and ben(^ we ae? the ohir 
oiu rcuon for douliliug tlu^ root, (nhieli ii 
the length of one ffidu of the eqiiar^,) Ini 
diri»or. Buttherool,(Fig.3,)beingdc.ul>W- 
-■-« e for - •'■- -■ ■<■-- ^-^ -—---' 



right-hand flsu 



, being omHM. 



Fi«. *. 

aecft. 



grnm ti not n perfect aquaro ; ■ c«M^ 
reniiins to be filled up. We will, liui" 
ever, before eompieling it, afloerlain ho" 
in^aj of 30C feet, that reiaoiiinl ite 
the Eiit aqinm of 900 feet wa> niV 
pleted, are bi'ie diaposed of. like lei^ 
of fach addition being nO feet, ami D' 
breadth 6 feet, the area ib 30 X f> = li* 
sq. feet; and the area of bolh, con« 
quenUy, in 180 + 18l) = 360. BhI 3* 
_3GU=36. Therefore, 36 feet ilil 
Temain to be added. The eebolai. br 
he pTTceding diixgram, wib 
.V *iMi wiront, which j« 

Kiuate. ■ = — -•—* 
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Fig. 5. 
36 ft. 






ft. 




s- 


900 square feet 


s 




6ft. 




M 

■q. ft. 


180 aqoaie feet 



30 ft. 



ner; therefore, 6x6 = 36. Thig ad- 
dition just disposes of the remainiog 
feet of boards, and computet the smiare. 
(See Fig. 5.) The area of the on&rinal 
square, (see Fig. 3,) and also, of the 
several additions made (see Fig. 4 and 
5,) disposes of the whole of the given 
quantity of board ; for 900 + 180 -f 180 
4-:^6>=1296. 

But why, in dividing, is the right- 
hand figure of the dividend omitted.^ 

The scholar will remember that the 
points placed over anv number, de- 
termine the number oi figures in its 
root (See Note 3.) Before perform- 
ing the operation, we therefore know 
that the required root of the preceding 

number will consist of two figures. The 3, or left-hand figure of that 
root, is therefore 3 tens, or 30. This number, viz., 30, is consequently 
the true value of the root already found, which, if doubled, will f^ive w 
as the divisor, and not 6, as in the sum. The true value of the divisor ip 
therefore ' ten times as great as represented in the operation ; and hence 
the dividend is divided by 10; that is, its right-hand figure is omitted, 
to make its value correspond with the i^pparent value of the divisor. 

Another peculiar feature of the operation consists in placing the quo- 
tient, or root figure, on the right of the divisor, thereby multiplymg it mto 
itself. For this there must uso be a reason. If the scholar will examine 
Fig. 4, he wUl notice a vacant comer, which, as the addition made to 
each of the two adjacent sides is 6 feet, must be just 6 feet square. By 
placing the root figure on the rif ht of the divisor, and multiplying it into 
itself, this comer is filled up, and the square completed. 

2. What is the square root of 9801 ? 



OPKRATIOH. 

9 8 1(99 root 
8 1 



189)1 701 
1701 



The 9 in the divisor is the 
last root figure, placed there 
by the rule. 



3. What b the square root of 30138.696025 ? 

OrXRATION. 

30i38. 696625(173. 605 
1 

27)201 
189 



343)1238 
1029 



3466)^09^^ 



347205\11(^^^'5i^ 

11 ^^^"31^ 



- V 



S 
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Note 1. — ft will Ih» olworvod, from this esample, that when a period is 
broil If lit down, and tlio nnnihrr obtained is not sufficient to contaia ibe . 
divii«ur, a cipher is to be placed in the root, mud alao on the right hind at , 
the diviiior, and the next period brou|pht down. For arranging the pointt • 
in this 8Uin, see Nott* 1. 

4. Wiiat is tlie square root of 5499025 ? Ans. 2345. 

5. What is the square root of 1522756 T Ans, l*23i 
(). What is the square root of 207936 ? Ans. 456. 
7. What is the square root of 5700.25? ilns. 75.5. 
H. AVhat is the square root of 74770609 ? Ans. 8647. 

9. What is the square root of 41911251 7321? ^iis. 64?J89. 

10. W^hat is the square root of 10 ? Ans. 3. 16227 +. 

1 1 . What must be the length of each side of a square field, 
in rods, in order that the field may contain 40 acres ? 

Ans. 80 rods. 

12. A certain regiment consists of 6561 men. How mani 
must be placed in rank and file, to form them into a square? 

Ans. 81 men. 

Vi. A company of men spent 6£. 13 s. 4 d., which was jost . 
as many pence for each man as there were men in the company. ^ 
How many men were there, and how many pence did each j 
man spend ? | 

Ans. There were 40 men, and each man spent 40 d. > 
J 4. If a man were to plant 3969 hills of com in a square, | 
how many rows must he have, and how many hills in a row? 

Ans. 63 of each. 



§ 139* Note ;"). — To extract tlie square root of a vulgar fraction, 
first r educe thefractwn to its lotcest term, and then extract the root both 
of the numerator and denominator. 



15. What is the square root of -j3^ ? 

72 9, and the square root of 9 is 3 



Ans. 



128 16, and 16 is 4' 

16. Wliat is the square root of -j^^^^ ? Ans. |. 

17. What is the square root of ^^f T Ans. ^. 

18. There is an army containing 9216 men. How roam 
men must be placed rank and file^ to form a square which shall 
contain every man ? Ans. 96. 

19. What is the square root of ^f 1 Ans. J. 

AppucATiofx or S^^uxRii Root to ^ i>s^jaa*y.v.q^^^ms i^jro I 

parallelogram \a wv o\Aoxv?, ^^^^ \v^xvc.«^ 
lial and paxaWeX. 
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10 ft 

The adioininflr figure represents the parallelognun. If we suppose tliis 
figure to be 10 feet long, and 2 feet broad, the area of the whole figure is 
evidently 10 X 2 &= 20 square feet. The area of a parallelogram is iliere- 
fare found by multiplying its length into its breadth. ■ Had the length of 
the above fi^re been 18 feet, and its breadth as given above, Uie area 
would have been 18 X 2 ss 36 square feet ; and this equals a square figure, 

the sides of which are 6 feet long ; for ,^/36 ss 6. 

A square, equal in area to a given paralhlogram, is found 
by extracting the square root of the area of that parallelogram, 

20. What is the length of the sides of a square, whose area 
shall be equal to the area of a parallelogram 32 feet in length, 
and 2 in breadth ? 

Operation: 32x2 as 64, and,y64sss8 feet, the side of the required 
8(|uarc. 

21. There is a parallelogram, 27 feet in length and 3 in 
breadth. Required the sides of a square of equal dimensions. 

Ans. 9 feet. 

22. Required the dimensions of a square, the area of which 
shall be equal to the area of a parallelogram 18 feet in length 
and 8 in breadth. Ans. 12 feet square. 

^ 14:1* NoTK 6. — When the area of a parallelogram is given, and 
also the ratio of its length and breadth, the sides in&y be found b v dividing 
tlie area by that ratio^ and ntracting the square root of the quotient. The 
root obtained will be the required oreadih^ by which divide the area, and 
the quotient will be the length. 

23. If the area of a parallelogram be 288 rods, and its length 
be twice as much as its breadth, what is its length, and what 
its breadth ? 

Operation: 288 + 2 = 144, and ^144 = 12, the required breadtli ; and 
288 -4- 12s=3 24, the required len^rth. The reason of the above operation is 
obvious. The length being twice its breadth, if the pajralleloeram be di- 
vided in the middle, the two parts will be equal and square, and the souare 
root of one of these parts will evidently be the breadth of the parallelo- 
^am. The same reasoning may be applied to parallelograms of au.^ 
dimensions. 

24. There is a field, containing ^0 «LCiTe«,\yvw%\^ ^"^ "^^^I^ 
ofn pnrallelogrun, of which the lengrti \» l\«efe X\^«a ^"^^ "^^^ 
}Vhat is its length, and what lis its bxeaAOa^ a v. ass to^ 

Ans, The length is 120 rods, and x\\e \>Te;^d\Xv '^^^ 
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^ 14:3* Note 7. — The side of a square of equal area with a geo- 
metrical figure of any form, may be found by extracting the square root 
of the area of that figure. 

25. I have an irregular piece of land, containiDg 50|- acres^ 
which I am desirous to exchange for an equal number of acres 
lying in a square form. What must be the length of the sides 
of that square ? Ans. 90 rods. 

26. A certain triangular field contains 10 acres of land. 
What is the length of the sides of a square containing the same 
number of acres ? Ans. 40 rods. 

Note 8. — If the measure of the sides of an oblique-angled parallelo- 
gram, and also the measure of one of its diagonals, be ffiven, the other 
diagonal may be found, by subtracting from the sum of the squares of all 
the Bides of the parallelogram, the square of the g^iyen diagonal, and ex- 
tracting the square root of the remainder. 

27. If the length of an oblique-angled parallelogram be 30 
feet, its breadth 20 feet, and its shorter diagonal 30 feet, what 
is the length of the longer diagonal 1 Ans. 41.23 ft. 

The principle of the square root may be applied to find the length of 
the sides of a riffht-angled triangle, the measure of either two being given. 

The square of the hypotenuse, or side opposite the right-angle, is uways 

eaual to the sum of ^le squares 
ox the base and perpendicular. 
Therefore, 

If the base and perpendicu- 
lar be given, and the hypot- 
enuse required, square the 
given sides^ and extract the 
sffuare root of their sum. If 
the hypotenuse and one of the 
legs ot the triangle be given, 
to find the other leg, square 
the hypotenuse andjrom its 

rvre subtract the square of the ^ven side. The square root of the remam' 
will be the length of the required side. 
The following are among the curious facts, which relate to the propez^ 
ties of the right-angled triangle : — 

1. If the measure of the two legs be each expressed by an odd number, 
the hypotenuse cannot be expressed by a whole number. 

2. Ii the measure of the hypotenuse be expressed by a whole number, 
the number expressing the measure of one of the legs, must be diyinble 
by. 4 without remainder. 

3. If the legs of a triangle be equal in length, or if one of them be any 
multiple of the other by a whole number, me hypotenuse cannot be a 
whole number. 

28. There is a wall 15 feet high, and in front of it is a 
pavement 24 feet wide. How long a ladder is required to 
reach from the outside oi ihe i^vieQica\. \a ^^ Us^ q>C tJKfi wall ? 
Tiie hypotenuse is requited •, i^veiefaife, V^X^^—^K^n ^xA. 

24X24=1576; then,2Sl5-V-&^^=^^^ '"^^^^^'^^^'V 




EXTBACTION OF THE SQUARE ROOT. SB^ 

29. A certain tree is broken off 8 feet from the ground, and, 
resting on the stump, touches the ground at the distance of 12 
feet. What is the length of the part broken off? 

Ans. 14.42+ fisel. 

30. There is a fort standing by the aide of a river, 24 yards 
high; and a line 36 yards long will just reach from the top of 
the fori to the opposite side of the river. What is the width 
of the river t Ans. 26.832 yards. 

31. Two ^hipa sail from the same port, one due east, and 
the other due north. What is the distance between them, 
tvhen one has sailed 100 miles, and the other 168 miles 1 

Ans. 19S.5 -|- miles. 

32. A man shot a bird aitting on the lop of a steeple 80 feel 
high, while standing at the distance uf 60 feet from its base. 
How far did he shoot 1 Ans. 100 feet. 

33. A rope 100 feet long, attached to the top of a steeple, 
touches the ground when drawn perfectly straight, 20 feet frmn 
its base. How high is the steeple ? Ans. 98 feet, nearly. 

34. Two boys were playjug with a kite, the line of which 
was 520 feet in length. When the airing was all out, one of 
ihem standing directly under the kite, and the other holding 
the string, the distance between them was 313 feel. What 
the perpendicular height of the kite? Ans. 416 fee 
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area found f How may a square equal in area to a given panllelogrtai b« 
found ? What is Note o ^ Note 6 ? To what is the square of the hypoteniiM 
of a right-angled triangle equal? If the base and perpendicular be given, htm 
may the hypotenuse be found ? If the hypotenuse and one of the legs of s 
triangle be given, how may the otlier les be found ? The base and perpendico- 
lar are called the leg$ of a triangle. How are the operations in Square Boot 
proved ? Ant, By multiplying the root into itMlf. 



EXTRACTION OF THE CUBE ROOT. 

§ 14:3 • A CUBE is bounded by six equal, plane suffaceSf 
each of which is a square ; that is, the length, breadth, and 
depth of a cube are equal (See Fig. 1.) The area of each of 
the six equal surfaces is found by squaring the measure of its 
side, as has already been explained in Square Root. 



Fig. 1. 
3 ft. 




If the adjoining figure represent a cubic 
block measuring three feet in length, 
breadth, and thickness, the superficial area 
of each face is 3 X 3 = 9 square feet. Now, 
if the dlYlslons marKed by the dotted lines 
on each face of the block, were extended 
through it, in either direction, the whole 
would be divided into 9 parts, each 1 foot 
square and 3 feet long, and susceptible of 
being divided each into 3, and consequently 
the whole into 27 blocks, each 1 cubic foot 



We have, then, the following general principle : — The content 
of a solid or cubic body is found by multiply ifJUi. its length, 
breadth, and thickness into each other ; or, what is the same in 
effect, by cubing one of these dimensions. 

Extracting the cube root, is a process the reverse of the pre- 
ceding ; that is, it is finding the length of one of the sides of a 
cubic body, the solid content of that body being given ; or it is 
finding, from a given number, another number, whose cube or 
third pmoer shall equal that number. 

ISttllC* — 1. Separate the given number into periods of three 
figures each, by placing a point first over the unit figure, and 
advancing toward the lift when the number consists of integers 
only; but to the right and left both, when it consists of integers 

and decimals, cmd make the last period of tlie decimal cvnc^^lctc^ 

4^ ajtnfxiiig ciphers, whenexitr necessaTy. 
2. JFind by trial the greatest cube root of tlie UjiAioxwa. •^ 



xsnuLcnoN or tbs oi»k boot. JMT 

riod, and place it as in square root; then 8ubtr€u:t its cube from 
the same period, and bring, down the next period of three figures 
to the remainder y for a dividend, 

3. Square the root figure^ and multiply its square by Sfbr a 
divisor, and see how many times it is contained in the dividend, 
omitting the first two right'hand figures, and place the result as 
the second figure in the root. 

4. Multiply the divisor by the last quotient figure, and, 
placing two ciphers on the right of the product, place the result 
under the dividend. Also multiply the square of this same last 
quotient figure by the former figure or figures of the root, and 
also by 3 ; and, placing one cipher on the right of the product, 
write it under the preceding product. Lastly, under this, write 
the cube of the last quotient or root figure,, and make the sum of 
these three numbers a subtrahend, 

5. Subtract the subtrahend from the dividend, and to the 
remainder bring dawn the next period for a neio dividend, 

6. To obtain a new divisor, proceed as before, and thus con-- 
tinue the operation, till all the periods of the given number have 
been brought down. 

Note 1. — In obtaining each diviflor, tquart the tokole root obtained, and 
multiply that square by 3. 

Ex. 1. What is the cube root of 10648 1 

OPXRATION. 

10648(22 

2'=8 



Article 3, rule, 2« X 3z= 12 (Di?.) 12)2648 (See art. 2.) 
art^4J 



12x2 + 00= 24 

Rule,arm^4,{ ^X^X^+0= 240 

2^= 8 



Subtrahend, 2648 

0000 

In dividing, the two right-hand figures of the dividend are 
omitted. (See rule, art. 3.) Proof, 22*' = 10648. 

§ 144* Explanation. — We will suppose the number 10648, in 
the preceding sum, to be so many feet of timber, one foot square, and that 
it is required to find how large a cubic pile they will form ; that is, what 
will be the length, breadth, and depth of a cubic pile containing that 
number of solid feet. To make each step as clear as possible, we will 
repeat, in part, the preceding operation. ^^ 

The number given, when po'mied, (see rvAe^ \a ^wv^a^ veto ^'^^JJ^^'^^^vi. 
viz., 10 and 648. We therefore know \iiaX \Lb te^avta^ ^^"^C^x^^^ 
of two BguTCB, and by trial we find the xocA. oSV^ae ^^wX at ^^^'"^ ^ 

riod to he S; that i., 3 tena, or 20. Hewie^ \<S(&^^S "^"^ ""^"^ 
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Tia.8. 



\\ 



I 



\iif/^ ^v s^ f^t 

20 -fMt 



Solid ^^nUftU 

sooosaidft 




this step we have, then, disposed 



seen in the above operaAion. ezomU 
ing that a cipher is placed on ue 
ri^t of the root figure, 2, to five it 
its tme value. This j^ves the linear 
measure of a cubic btook, which the 
10 (10.000) of the given number will 
make. Now, since 20 is the linear 
measure of the cube^ (that is, the 
direct and not diagonal measure 
from comer to comer,) it is also the 
linear measure of each <f ike mx 
emud sguart faces of that mie. 
Therefore, 20x20 s= 400, the am 
of each face; and 400x20»8000» 
the number of cubic feet requixedto 
make a cubic body, whose linear 
measure is 20 ft. (See Fig. 2.) Br 
of 8000 of the 10648 solid feet. Henoe, 



10648(20 
, 8000 

2648 

(This same effect is obviously produced in tne first solution of this ram, 
by cubing the 2, and subtracting it from the left-hand period, 10, and then 
bringing down the next period, 648, to the remainder.) There now re- 
mains 2648 feet to be so added to the block already formed, that the whole 
shall be a perfect cube. This is done by making equal additions on any 
three of the equal faces which lie contiguous to each other. The reason of 
this is obvious. A solid body has length, breadth, and thickness ; and in a 
cubic body, these dimensions are all equal, and by making the additions •■ 
here directed, thev are equally increased. 

The scholar will now understand why three times the square of the root 
obtained is taken as a divisor. The square of the root is the superficial area 
of one of the sides or faces of the cubic block, and this multiplied by 3 
gives the area of three faces or sides, which is the number of sides to which 
equal additions are to be made. Hence, dividing the quantit y to be added 
to the cube now obtained, by this area, determines the dflpness of the 
addition. This, in the sum now under consideration, is ^Rt^as seen at 

Fig. 3. But these additions are 
evidently limited in size to the 
original block ; consequently, the 
comers E, £, £, (Fig. 3^ remain 
to be filled before a per&ct cube 
is produced. 

Now, to determine the quantity 
here added : — Each face of the 
original cube contains 400 square 
feet, (see Fig. 2,) and this multi- 
plied by 2, the depth of the addi- 
tion, gives 800 solid feet as the 
content of the addition made to 
each face; the whole addition, 
\bete^Qi«,\% 9lSMy.%x»a400 solid 



Fio. 3. 



L 




Solid Ci^nteftt 



"^fr. 
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2' X 3 = J2 div 12 ) 2646 

con. ofSadditions, 12 x3-{-00, (rule,) 2400 

Teason G>r pUcing two ciphen on the right of the diriiar multipliei] 
root figoie, is obytoui. By lefening to a, prev'una ■latement of tUs 
t will be aeen that the root fieiuc, 2, which, when niDiirfd and mul- 
b; 3, fomu the iWiaor, ii ifteru, or 30. Hence, 20x30>e«)0, 
n X 3 = 1900, which would be the divisor, were the full vulue ot 
it figure exprewed. Thi« deficiency in the diyieor i> made up iu 
igOe hoe Tigk- ' - ' ' •'- -'--■-'—'-■- '-'^' ■' 



^ hM 'rifiU-luatd Jigtirtt ^ tie dimdend is dividiitg, miJ by 
» dpheri OK lie ngit a/' tkt product <^ At divinr miMiplitd ly 



a fill the vacant 



nile, after directing the ^re- 
' ilep, n.ys — "AUo mtUta^v 
tare of this tame Uut qiialteA 

by tie former auotiaUSgMre 

» Ik* rigtt 0, 

i, isrifc tf utuler ike preeediHg 
t." This operation fiUi the 
» here alluded to. For,mnce 
Bt quotient figure, 3, ii the 
eo of the addition mule, its 
, viz., 4, is the meature of the 
to be filled, and the preced- 
□tient figure [■ the length of 
ide; hence, 4x2 + = 80, 
id content of one corner; (wee 
) The cipher here it added, 
e 2, the preceding quotient 

" ^20, The three 

ftrequire80X3= 
"tm. The comer 
9 be filled, and 8 
timber alw> remain, for 10646 
W=iS, Thii vacant comet, 
amreB eiactlj 2 feet in each 
three diroensioua ; hence i? 
■ the lolidity of that comer ; 
ii exactly diiipoaeg of the re- 
ig timber. The onbe com- 
■1 seen at Fig. 5. The con- 
of the different parts of the 
eted block are. Fig. 3,6000+ ; 
,2400+; Fig. 4,240 + ; Jig. 
. 10648 fecL 

f4»r. JfoTiS. — In Smi 
ra namber into period* OI 



isSte^^ 
t,tofilffieE 




■liow three figwes to escb v=^"*- 
e ■quore of »af nnmber ilimj* oaaA 



e Ro<A, ■« -wens 4->«**^^^ 
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ures as the number its^^ or one less than heiee as many. The cube oFsMj 
number always consbta of three times as manyfigures as the memker tMf, 
or one or two less than three times as many. That is, in Square Rootf the 
left-hand period may consist of one or tioo figures ; and in Cube Root, the 
same period may consist of <me, two^ or three figures. 

Illubtratiov. — IS'sslGO, one less than twice the number of figaici 

squared ; and to extract its root it would be thus pointed, 169. 46*b= Sll^ 

twice the number of figures squared. 13* = 219^, two less than thxee 
times the figures cubed, and the left-hand period consists of one figme 

only. 25^=1^62^, one less than three times the figures cubed, and the left- 
hand period consists of two figures. 99^ a= 970299, three times the num- 
ber of figures cubed, and the left-hand period consists of Uiree figures. 

In the following solution, the scholar will carefully compare each step 
of the operation with the rule. The first thing to be done, is to form the 
periods. (Art. 1, Rule.) The first figure of the root is then to be detsr- 
mined, its cube subtracted, and to the remainder, the next period of three 
figures to be brought down. (Art 2, Rule.) He must then proceed to 
obtain a divisor, as directed by Art. 3 ; and, lastly, to determine the soUd- 
ity of the several additions made, and to make ihe result a subtrahend 
(Art. 4.) 

Ex. 2. What is the cube root of 12812904 1 

OPERATION. 

12812904(234 
2^ 8 

2^ X 3 = 12 (Divisor) . . 12) 4812 

12x3 + 00 .... 3600 
3»X2X 3 + = 540 .... 540 

3» . . . . 27 

4 16 7 = Subtrahend. • 

23»X3=1587 (Divisor) 15 8 7) 645904 = New dividend. 

1587X4 + 00 .... 634800 ^k 
4«X23x3 + .... 11040 V 

4' . . . . 6 4 



645904 = Subtrahend. 

000000 
Proof, 234' = 12812904. 

It is obvious, from the first division by 12, that the divisor is not oon- 
tained in the dividend, in all instances, as many times as it would be in 
simple division. 

^ In dividing, it must be remembered to omit the first two figures on the 
right hand of the dividend. 

a What is the cube root of 250047? ^715. 63. Proof. 
6^=250047. 
4. What is the cube toofl o^ OTW^a^^ Aiu,^. ^\^1 v 
before. 
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What 


10. 


What 
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What 
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What 



' ~ EXTRACTION OS TH£ CCTBE BOOT. 

. 5. What is the cube root of 1.953125! Ahs. 1.25. 

■ 6. What is the cube root of 220698101251 -4ns. 2805. 
7. What ia the cube root of 1832504a2 1 Ans. 568. 

is the cube root of 84.027672 ? Ans. 4.38. 

is the cube root of 6859? Ans. 19. 

is the cube root of 2053T9 I Ans. 59. 

h the cube root of 4320812167 Ans. 756. 

ia a cubic rock containing SOOU solid feet. What 
e from corner to corner 1 Ans. 20 feet. 

is the differeuce between half of a solid foot, and 
a aoHd half fo^A T Ans. 3 solid half feet. 

14. What ia the superficial area of one of the faces of a cu- 
bic block containing 4096 solid feet? Ans. 256 square feet. 

15. What is the side of a cubical mound, equal to one, 144 
feet long, 108 feet broad, and 24 feet deep? Ans. 73 feet. 

Multiply together the severa] dimensions of the given mound, 
and extract the cube root of their product. 

Mote 3, — AU solid bodies are fu each other as Uie cubei of tkdr liiKUar 
ndes or dia/jneier*. 

16. If a ball, weighing 8 lb., be 6 inches in diameter, what 
will be the diameter of another ball, of the same material, weigh- 
ing 64 lb. 1 

8 : 64 : : 6' : 1728 l^ym ~ An.':. 12 inches. 

Note 4. — Initeiid of cubing Uie linear mesBure of each of tlie aimilar 
bodirs, the. operation maj be performed by canceling, aa illiuUated in | 

Proportion, if etch tf run of liarai meoanre he rep?a.tAt three limes ; that 
is, if it be writlen down aa ouldj tltaen u it hi taken aa a factor, in pro- 
ducing the required power. fi fi fi fi4 

The pcacedJng sum would be staled u follows : ' = JT28. 

17. If ajjgll, 6 inches in diameter, weigh 8 lb., what ia the 
weight of ^Khei ball, of the same kind, measuring 12 inches 
in diamete^ Ans. 64 lb. 6' ; 13' : : 8 : 64. 

18. What would be the value of a globe of silver, one foot 
i[i diameter, if a globe of the same, one inch in diameter, be 
worth $61 Ans. « 10368. 

19. If a globe of silver, one inch in diameter, be worth $Q, 
what is the diameter of another globe of the same metal, worth 
8103681 Ans flinches, 

30. How many globes, one foot in diameter, would be re- 
quired to make one globe, 37 feet in diameter? Ans. 196S3. 

21 . Suppose the diameter of the sun to be 1 10 times as large 
as ihat of the earth; how many bodies tike the earth would be 
required to make one as large aa the att\.\\ A.iis. VSX\Sf*>- 

22. If fl man dig a square ce\\a.i, v'cvtt't V* Tafe'saatt^ ^^^ 
cli way, in one day, how long woo.\4 \t ^^* ^^"^ ^.TJ™*, 'S 



incusiiring lo feet each way? 



83S ABITHIGETICAL PROGBESSIOIf. 

QUESTIONS. — ^Vhat is « cabe Y How u the am of cock Ace of a cobic 
body found? How is the content of a cubic body found? What ia the extrae- 
tion of the cube root ? How is the number whose root is to be extracted, to be 
pointed ? Of which period is the root first found ? What is then done with 
this root ? How many figures are to be brought down to what remains T How 
is a divisor found ? By wliat do you multiply the divisor ? How many cmhen 
do you place on the right of the ]Nroduct ? Where do you place the proonctT 
What further is done with the quotient or root figure ? What does the sum of 
all these products form ? What is the fifth step of the rule ? How is a aecoad 
divisor obtained 1 What is Mote 1 f Can we know of how many figurea the 
root will consist ? Of what is the fx>ot figure the linear measure ? How much 
of the whole timber is disposed of by subUucting the cube of the qaotient figure 
from the left-hand period, in the operation taken for explanation 7 How many 
feet remain to be added 7 To how many sides of a cube must equal additions 
be mode, to preserve its cubic form ? Why is three times the square of tfcte 
root taken for a divisor ? What is determined by dividing ? How many acdid 
feet are disposed of by the first addition made to the three faces of the cobe ? 
Explain how the solid content of the addition to each fkce is obtained. Wlrf, 
in multiplying the divisor by the root figure, are two ciphers placed on the right 
of the product? How is the deficiency of the divisor made up in diTid^mE? 
What operation, as directed by the rule, fills up tlie comers left vacant T Wny 
is the square of the quotient figure multiplied by Oie previous root figurea, and 
a cipher placed on the right hand of the product ? How much of the remainiag 
timber is required to fill uie three vacant comers ? What is the measure (rf'the 
corner left vacant, after the preceding additions were made ? How is it filled ? 
Why, in Square Koot, do we divide the given number into periods of two fig- 
ures each ? Why is the given number divided into periods of three figures 
each, in Cube Root 7 Of how many figures does the square (tf any number con- 
sist 7 Of how many does the cube 7 How are the roots proved 7 Ant, By 
raising the root to a power of the same name as the root itself. 



ARITHMETICAL PROGRESSION. 

^ 14L0. Any series of numbers, more than t^Hncreasing 
or decreasing by a constant and uniform difference, is called 
Arithmetical Progression, or Arithmetical Series. 

The series formed by a continual addition of any number, 
(called the common difference,) is called the ascending series. 
Thus, 3, 5, 7, 9, 11, 13, ^.c, is an ascending series, of which 
the common difference is 2. The reverse of this forms the de- 
scending series ; that is, a series decreasing by a continual sub- 
traction of the common difference. Thus, 13, II, 9, 7, 5, 3, 
&c., is a descending series. 

The numbers constituting the series are called terms. The 
Jirst and last term of the series are called extremes ; all the in- 
fer renin^ terms are called the nicans, and the number constantly 
added or subtracted, is caWed l\ve commoa dxjJeTcntt. ^\\fc\v 
ihe first term and common diffexetic^ we> ^weii.^Xv^ ^^stv^'^ ^si^^ 
^ indefinitely extended. 



In every arith luetic al profession, ^ve particulars are to be 
voticed; of which, if any Ihrtf. be given, the remaining two 
maj' be found. The Ave particulars are, tkejirst term, the last 
term, the. common difference, the nutaber of terms, and the sum 
of ait the terms. 

CASE I. 
§ 147. The First Term, the Number of Terms, and 

THE Last Term given, to rrap the Common DirrER- 

F.NCE. 

Ex, 1. The first term of an arithmetical seriea ia 2 ; the 

number of terras, 13 ; and the last term, 38. What is the com- 
mon difference 1 

The aeries commences wllh 2, as the Grel terra ; thprefore, 38 — 2 = 36, 
IB the amount of all the ndditinna mule to tliis number. But, the whole 
number of lerios boing 13, and one of these being given, IS terms lauBt 
be formed b; adding the common diSereuce. 'Hiercfore, 36-;- 12 = 3, 
the common difference required. The wJiole aeries, therefore, is 2, 5, 8, 
11, 14, 17, 20, S3, 36, 2D, 32, 35, 38 ; thirteen in number. 

We have, then, the foUowiog rule for solving sums liiie the 
preceding ; — 

Mult. — Divide the difference of the extremes by the num- 
ber of terms, less one. The quotient will be the tommon dif- 

2. A man, in'feeble health, commenced a journey, and trav- 
eled 9 days. On the hrsl day, he traveled only 3 miles, but af- 
terwards continued to gain each day an equal number of miles 
on tlje journey of the preceding day, till tlie last day, on which 
he traveled 43 miles. The daily increase ia required. 

Mns, 5 miles per day ; thai ia, 43 — 3 -f 8 — 5. 

3. I o\^W debt, which, by agreement, I am to pay at 17 dif- 
ferent periods. The flret payment is to be $20, and the last, 
SIOO. Required the commoa difference of the several pay- 
ments. Ans. $5. 

4. A man had 10 sons, whose ages differed alike ; the young- 
est of whom was 2 years old, and the oldest, '29. What wu 

■ "the difference of their ages '.' Ans. 3 yean,^ 



14,8. The First Term, the Common Difference, 
AND THE L*sT Term given, to find tsy. ^'iias^^ 



Ex. 4. If Che extremes be a and 5\. wi V\>fe «««« 
eiice 6, what is the number of leimsl 
T* 



«2* 1 

ICE, \ 
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51 — 3sc:48, the amount of all the additions made to the first term, 3; 
and, since each addition is 6, 48-^6 = 8, the number of additions ; that is, 
the number of terms formed by adding the common difference to the first 
term ; therefore 8 -f- 1 = 9, the whole number of terms, or answer required. 

From the above we derive the following rule : — 

3{ltll0« — Divide the difference of the extremes hy the common 

difference^ and add one to the quotient, 

2. A man commenced a journey, and traveled the first day. 
only 4 miles ; after which he gained each day 6 miles on the 
journey of the preceding day, and on the last day he traveled 
94 miles. How many days did he travel ? Ans, 16. 

Operation : 94—4 = 90, and 90 ~ 6 = 15, and 15 + I = 16. 

3. A man commenced a journey in great haste, and traveled 
63 miles the first day; but, being unable to continue at the 
same rate, the second day he traveled only 59 miles ; and thence 
continued to lose 4 miles per day, till the last day of his journey, 
on which he traveled 11 miles. How many days did he travel ? 

Ajis, 14 days. 

4. A man set out on a journey for the improvement of his 
health. The first day, he traveled 10 miles, and the last, 65 
miles, making each day an advance of 5 miles on the journey 
of the precedmg day. How many days did he travel 1 

Ans. 12 days» 

CASE 111. 

§ 1 49. The First Term, the Last Term, and the 
Number op Terms given, to find the Sum op all 
THE Terms. 

Ex. 1. Bought 30 yards of cloth, paying 20 oKts for the 
first yard and 50 cents for the last. What was the whole cost» 
allowing each succeeding yard to increase in price by a con- 
stant access ? 

The price of each succeeding yard increases by a constant access; 
therefore the price of the last is as much above the average price, as the 

{>rice of the first is below it ; hence, one half of the price of the first and 
asl yard is the average price. Therefore, 90 -|- 50 = 70, and 70 -r- 2= 
35 cents, average price; hence, 30 X 35=^10.50, whole cost. 

We have the following rule : — 

iS^tlu* — Multiply half the sum of the extremes by the num* 
6er of terms ; the product will be tKc cuistotr. 

2. Paid 4 cents for the fvTftl, miA %\a\ fet VJcvfc\^\,>5^^^ ^ 
piece of cloth contaiaing 80 ^axda. ^WVnjT^a v\^ t^"^^*^ 



GEOUETHIGAl. 

I regular clock strike 
Am. 

4, If a person walk 3 miles the first, and 91 miles the last, 
day of his journey, how far will he have walked, allowiug hini 
to have been on his jouTDey 24 days? .4ns. 1126 toiler. 




G9l Progresaion T Whst i> the ascoiut- 
, series t What Is denoted br the word 

ssl What HTB Ihe means? Wliol isthe 

number consMutly idded or iablnetcd called 1 Hon many parbciilan roqriire 
to be noticed T Wliit are therl WliM is Csee I. ! What la tlie rule? VVhnt 
id Case 11. ? What 19 tbc mle 1 What ii Cue 111.2 What ie the rule ? 



GEOMETRICAL PROGRESSIOM 

^ ISO. Any series of numbers, increasing by a commoa 
raultiplier, or decreasing by a commoD divisor, is called Geo- 
metrical Progression, or Geomntrical Series. The common 
multiplier of the ascending series, and the common divisor of 
the deseending series, is called the ratio of the series, or the 
commoa ratio. Thus, if we take 3 as a first term, and multiply 
it continually by 2, as a common ratio, we obtain the series 3, 
6, 12, 24, 48, 96, IK, 384, 7(J8, &.c., in which series each 
term is obtained by multiplying the preceding term bj 2. We 
have here an ascending aeries. Or the series may be 768, 384, 
192, 96, 48, 24, 12, 6, 3, &c., in which each term is obtained 
by dividing the preceding term by 2. This forms a descending 
series, l^^several numbers thus produced constilule the 
terms of ihyBeries ; the jSrsf and last of which are called the 
extremes; and the intervening ones are called the nitons. 

In geometrical, as in arithmetical progression, there arejCue 
things to be considered ; of which, if any three he given, the 
other two may be found. The five things are, the first term, 
the last term, tAe number of terms^ the sum of all the tcnas, and 
the ratio. 



^ tSt, The First Term, tre Ratio, and the Nijmbeb j 
OF Terms given, to find the Last Ttiwi. . I 

KmIP. —Raise the. ratio to a pinafr loTiose Vndp.T. ^^ "^J^^^j 
/Awi t},e number of terms, and multiply this ■potoeTby "«yga 
term. T/re product toill he the number required. ^^H 
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Ex. 1. The first term of a geometrical series is 2, and the 
ratio 3. What is the 12th term? 

Since the given term, 2, is the first of the required series of 12 terms, 
and since each succeeding term is found by multiplying the preceding 
one bj 3, 3 is evidently to t)e taken, as multiplier or factor, eleven Umet; 
that 18, any term of a series is equied to the first term midtiplied by the 
ratio raised to a power one less than the number of terms. Thus, 2 X 
3X3X3X3X3X3X3X3X3X3X3=3"X 2= 3542J)4, .Ons^ or 
twelfth term. 

2. A person purchased a house having 8 doors, and agreed 
to pay for the whc^e, whatever value might be attached to the 
eighth door, by allowing $4 for the first, $16 for the second, 
and $64 for the third door, &c. What did his house cost him? 

Ans. 4^^ X 4 z= $65536. 

Note 1. — It is obvious, from what was said of Involution, that, if the 
ratio be raised to two or three different poioers, whose indices, when added 
together, eqzud the index of the required power, the product of these sev- 
eral powers will be the power or number required. In the above exam- 
ple, the answer is obtained thus : 4^ X 4* X 4 = $65536, the answer as 
before. 

3. A boy purchased 12 oranges, and agreed to pay 1 cent 
for the first, 4 cents for the second, 16 cents for the third, d&c. 
What was the value of the twelilh orange ? Ans. $41943.04. 

4. A man, wishing to get his horse shod, agreed to allow 3 
cents for the first nail, 9 cents for the second, and 27 cents 
for the third, 6lc. ; and to pay for the whole the value of the 
last nail, the number of nails being 32. What was the coet of 
shoeing his horse ? Ans, $ 18530201888518.41 . 

5. A person sold 20 yards of cloth as follows : — For the first 
yard he received 3d. ; for the second, 9 d. ; for the third, 27 d., 
6lc. What was the cost of the twentieth yard ? 

Ans. 14528268^. 6 s. 9 d. 

6. A man purchased 12 horses. For the first hOTse he gave 
only 4 cents; for the second, he gave 16 cents; for the third, 
64 cents, &,c, ; and thus in a quadruple ratio to the last What 
did the twelfth horse cost him? Ans. $167772.16. 



CASE II. 

§ l«i3. The Extremes and Ratio being given, to 
FIND THE Sum of all the Terms. 

XlttIC* — Divide the difference of the extremes hy the ratio, 
less 1, and the quotient, increased hy the greater extreme, will 
6e the sum of the series. 

JEx. 1, The extremes of a geoiaetnaA t«st\«i ^^^ ^ «»\ \^5». 
^at is the sum of all the terai*, iVft T«.<\o\icai^^\ 
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145B_2=I45G, the difference of the extiemes ; and 3 — 1=3, tbe 

ratio, le»> 1. Therefore, 1456 -!- 2 = 793 ; and 728+145^ = 2186, the 
sum of nil the tenns, Aju, 

2. A farmer has sheep in 6 different pastures. In the first 
pasture there are 3, and in the sixth, 739. If the ratio of in- 
crease be 3, how many sheep has he in all hia pastures 1 

Atu. 1092. 

3. There is a cherry-tree with 10 branches. On the first 
branch there are only 2 cherries; oa the tenth hranch, there 
are 524388. Now, the ratio of increase from one branch ta 
another being 4, how many cherries are there o 



he tree T ^^h 
3. 6990Se^^H 

AND TBM } 



^ 133. The First Tehu, the Ratio, 

Number of Tkkks given, to find the Sum or the 
Series. 

ISttle. — Find the last term by Case I., and the sum of the 

series, or of all the terms, by Case TI. 

Ex. 1, A gentleman sold 30 yards of cloth, receiving for 
the first yard, 3d.; for the second jard,'9d.; and for the third 
yard, 27 d. How much did he receive for the whole, at that 

Case I., 3"X 3 = 3486784401, the last term. Case H,, 
—2=1743392199 + 34R678440I=.1230176600, 
"n pence = 21792402 ;e. 10 s. 

2. What would 12 horses coat, if 4 cents were allowed for 
the first, 16 cents for the second, and 64 cent^ for the tbird 
horse, &.C.. the value thus increasing in a quadruple ratio to the 
last or twelfth horse T Ans. ¥aJ3696.20. 

3. A gentleman gave his daughter, on the day of her mar- 
riage, one dollar, promising to triple it on the first day of w 
month in the year. What was the amount of her portioii * 



Ans. f 36S: 



§ ItSJ- The Extremes and Number of Terms given, 
TO FiBD the Ratio, 

lEtUlC. — Divide the greater extreme, by the less, and the qtio- 
licttt tcill be that power of the ratio which i* etjuol to iVw. ■«>" " 
of terms, less 1. The comsponding root will, iVtrtJoteO 

^m£x. I. The first term of a geomewVuai *et\^ « *.vi 



of 9^^^ 
IIVEM, 
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last term, 354394, and the number of terma 13. What 10 the 
ratio 1 

354294 -r- 2 = 177147, and the elerenth root of this number 

is the ratio required ; therefore, yj 177147 = 3, the ratio. 

2. The first term of a certain series is 4, and the last, 65536^ 
and the number of terms, 8. What was the ratio? Ans, 4, 



QURST10f4S.-> What is Geometrical Progression ? What is the. ratio of 
the series 1 What are the terms oT the series ? What terms <^ a seriea are 
called extremes 7 And what are called meane ? In seometrical progreMUM, 
how many thinss are to be considered 1 How many of these must oe giTea, to 
find the others 7 What are the five things jriven ? What is Case I. ? What is 
the rule for Case 1. 7 What is Note 1 7 What is Case II. 7 What ia the rale 7 
What is Case 111.7 What is the rule 7 What is Case IV. 7 What is the rale 7 



ALLIGATION. 



^ ItM^. Alligation is the method of mixing several simples, 
of different qualities, so as to obtain a compound of a mean or 
middle quality. 

CASE I. 

When the Quantities and Prices of several Simples 

ARE GIVEN, TO FIND THE MeAN PrICE OF THE MiXTDHE. 

iS^tllt* — FHnd the total value of the several kinds to be 
mixed, and divide the amount of this value by the whole num- 
ber of articles. 

Ex. 1. A farmer mixed together 8 bushels of rye, worth 
$0.50 per bushel ; 12 bushels of corn, worth $0.65 per bushel ; 
and 6 bushels of oats, worth $0.30. What was the value of one 
bushel of the mixture ? 

8 bushels of rye, at 50 cts. z= $4.00 ; 12 bushels of corn, at 65 
cts. = $7.80 ; and 6 bushels of oats, at 30 cts. = $1.80. And 8 
+ 12 + 6 = 26 bushels ; and $4.00 -4- $7.80 +$1.80 = $13.60 ; 
and $13.30-7-26 bushels = $0.5234-, price of one bushel of the 
mixture. 

2. A grocer mixed 61b. of tea, at $1.20 per lb.; 121b., at 
$J.60; and 8 lb., at $1.80. What was the value of 1 lb. of 
the mixture ? Au%. ^\S«ft, 

3. If 15 bushels of wheal, \^oil\v %V.\^ v«« \i\s.^^,\i^ tc^yu^ 
W 12 bushels of rye, at ftO.W v^x \iXM3hft\,mei\^\w^^%^\ 



oats, at $0.35, what is the value of one bushel of the mixture T 
Ana «0.856+. 

4. IfG lb. of gold, 20 carat;^ fine, be mixed with I'^ lb. at 18 
carats line, wliat is the tineiieas uf the mixture t 

Ans. 18| carats fine. 

5. If 6 gallons of wine, at $0.67 per gallon; 7 gallons, al 
90.80 per gallon; and 5 gallons, at $1.20 per gallon, be mixed 
together, what will be the value of one gallon of the mixture T 

An.^. e0.867+. 

CASE II. 

^ ISG, The Pricks op several Commodities beino 

GIVEN, TO DETERMINE HOW MUCH OP EACH COMMODITY 
MUST BE TAKES, TO FORM A CoMPOUND OP A CERTAIN 

PROPOSED Medium Value. 

StUlt. — Write down tkcpricei of the several simples under 
each other, placing that price which is least in value uppermost, 
eiiid the remaining prices in the order of their values. 

Connect, iy a line, any price less thax the given rne-cm price, 
with one that is greater, and continue thus to do till they are all 
connected ; then place the mxan price on the left, and separate it 
from the Other imiabers by a perpendicular line. Write the 
difference between the proposed price of the mixture and tie 
price of each simple, opposite the number or numbers with loAtcA 
that simple is connected. And,fiially, 

Notice whether more than one difference stands apposite any 
oAe price; if so, their sum toil! 
price to he taken; but if only o 
will be the ^aatity required. 

Note. — One difTercnce, st ieoit, must itand Agaiiiat eucli prici^. 

Ex. I. How much corn, at 48 cents, barley, at 36 cents, and 
oats, at 24 cents, per bushel, must be taken to make a compound 
north 30 cents per bushel T 

I 24 M 6 -f 18 = -24 bushels, at 24 cents. 

Mean price, 30 36 5 } 6 6 36 cents. 

] 48 ) 6 6 48 cents. 

Tlie difference between 30, the iDeui, and 31, » pUoed opposite both 
?»a aj)d Id, u it is connected with tliem botfa ; and the difference between 
1)0, the mesa, and 36, mill nlao betvreen 30 uid 48, Are both placed oppogila 
94, bccuue these nmobera ire both linked with M,i>&& -i!™ ,v™> ASS*™ 
diflerencei determines the number ol ^lu■\w^■ TW^\Te4 (S ''Ins^ ^'^^v...^ 
the nato, tberefhre, 24 buaheU aie letiiuTea, ani oS \iw c™^ m,&.-™iV! 
only 6 baaliele of each. 

2. I bive four kindB oCsagM, ^t\\iei a.v%,Vl-, -. 
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cents per pound. How much of each kind must be takes to 
make a mixture, worth 14 cents per pouad ? 

8^4, number of pounds at 8 cents. 

12> r 1, 12 cents. 

15 5 { 2, 15 cents. 

18 ) 6, 18 cents. 

3. A grocer mixed together three kinds of tea, valued at 6, 
9, and 10 shillings per pound, so that the compound was wortk 
8 shillings per pound. How much of each sort did he take! 

^115. 3 lb. at 68., 21b. at 9 s., and 2 lb. at lOs. 

4. A merchant has three kinds of wine. For the first kind, 
he charges 3 s. 4d., for the second, 5 s., and for the third, 7& 
per gallon. How much of each is required to form a mixtare 
worth 6 s. per gallon ? 

^115. 12 gd. at 38. 4 d., 12 gal. at 5 s., and 44 gal. at 7s. 

5. How much gold, at 16, 19, 21, and 24 carats fine, will be 
required to form a compound of 20 carats fine? 

Ans. 4 parts of 16, 1 of 19, 1 of 21, and 4 of 24, carats fine. 

CASE III. 

^ Iff 7. The Price of each of several Sjuiples, the 
Quantity of one, and the Price of the Compound 
being given, to find how much of £ach of the 
OTHER Simples is required. 

Xlttlt* — Link the several prices together j as in the last Cast, 
and find their differences ; then multiply the given quantity hif 
the differences standing severally against the other quantities, 
and divide the product by the difference standing eigainst itself. 
Or say, As the difference opposite the given qucmtity is to tht 
given quantity, so are the other differences severally to their r^ 
quired quantities, 

Ex. 1. How much barley, at 30 cents, rye, at 36 cents, and 
corn, at 48 cents, per bushel, must be mixed with 12 bushels of 
oats, at 18 cents per bushel, so that the compound may be worti: 
22 cents per bushel ? 

30 -^ 4= 4. 

36 ) f 4= 4. 

48 > W 4= 4. 

nee ihV d\ffeT^tice« i«e ^\ ^'^ ^»^^ 3!f^^' 



Mean price, 22 



2. A grocer has three kinds of beer for sale, valued at Is., 
5s., and 3s. per gallon, which he proposes to mix wilh 30 
gallons of a auperior quality, worth tia. per gallon, so that the 
mixture may be sold at 4 s. per gallon. How much of the first 
three kinds must he take 1 

Ans. 120 gal. ntSs., and 20 gal. atSs. and 7 s. 

3. How much tea, at SO, tiO, and 40 cents per lb., must be 
mixed with 30 ib. at $1.00 per lb., so that the mixture may be 
sold at 70 cents per Ib. 1 

Ans. 10 Ib. at 60 cts. and GO cts. and 30 Ib. at 40 cis. 

4. How much water, of no value, must be mixed with 100 
gal. of wine, at 7 a. 6 d. per gal., to reduce the price to 6 a. 3 d. 
per gallon T Ans. 20 gal. 

CASE IV. 
"§ ltS8. The Pbice of the Simpleb being given, and 

ALSO THE CoHPODNtt TO BE FOfUtED, TO FIKD HOW 
MDCU OF EACH SlMFLE MUST BE TAKEN. 

IXUU. — Conned the prices of the simples as in the pre- 
rediiig Cmes, and find the amount of the differences : then say. 
As the ammmt of the differences is to each of the difftrences 
taken separately, so is the whole compound to the part re- 
<juired. 

Ex. 1. A compound of 15 gailons, which shall be worth 8 
shillings per gallon, ia to be made of three Korts of wine, valued 
at 5, 7, and 12 shillings per gallon. How much of each kind 
will be required ? 



112 I ) 3-I-I _4 

12 
Then, 12 : 4 : : IS : 5, Ans. 5 gal. ofeach kind are required. 

Proof, 5s. X5 = 258.; 7h,X5 = 35s.; and 12 a. X 5 
— eOa,; and 25 + 35 + 60:= 120 a.; and 120 4-8= 15 gal- 
lons. 

2, I have four sorts of tea, of which the first kind is worth 
Is. per lb. ; the second kind, 3 s.; the third, 6s. ; and the J 

fourth, 10 ». How much of each kind will be required to make \ 

a compound of 120 lb., worth 4s. per lb, \ 

Atis. 601b., at Is.; -20 VV... tt. ^a.-, \ft\o-, '*■'«>'■- 

and 30 lb., at 10 a. . .^ -^t. 

3. How much of each of fouv kmda oS cwSet, ■mo^>» ' 
U 
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18, and 22 cents per lb., will be required to make t compoond 
of 120 lb., worth 16 cents per lb. ? 

Ans. 361b., at 8 cents; 12 lb., at 12 cents; 24 lb., 
at 18 cents ; 48 lb., at 22 cents. 

4. A gold-beater has gold, 15, 17, 18, and 22 carats fine, 
of which he wishes to make a compound of 40 oz., 20 carats 
fine. How much of each kind must he take ? 

Ans, 25 oz., 22 carats fine; and 5 oz. of 15, 17, 
and 18 carats fine. 

5. How much water, of no value, and how much wine, at 
90 cents per gallon, must be taken to make 100 gallons, worth 
60 cents per gallon 1 

Ans, 33^ gallons of water, and 66§ gallcms of wine. 



QUESTIONS. — WTbat is Alligation? What is Case I. ? What is tiie mle T 
What is Case II. 7 What is the rule ? What is the note? What is Cum IH. t 
What is the rule ? What is Case IV. ? What is the rale ? 



POSITION. 



§ ISO. Position is a rule by which answers are obtained 
to such questions as cannot be solved by the common direct 
rules, by assuming any convenient number or numbers, and 
then working according to the nature of the question. 



SINGLE POSITION. 

^ 160« When the question can be solved by the assamp- 
tion of a single number, the operation is called Single JPositum, 

The following sum will serve for an illustration : — 
Ex. 1. A teacher, being asked how many scholars he had, 
replied, *' If I had once, one half, one third, and one fourth as 
many more as I now have, I should have 185." How many 
had he ? 

We will suppose the number to be 24. As he first double* his 
number, 24 must be doubled. To V!)da« mxuovuiX. Qrti<6 Va3i£ V^% QTv^lnal num- 
ber, 12, must also be added. He \heii.\ft!C.T^^afc%\tt» timt^cax Vj ^tu^ ^vA. 
of hJB origittaJ number, Yix., 8, «ad aXflo \s^ on* fe^Qis^.> tTvl-.^^. ^\m^\ 
r Mmounty 72. 



StNwiS V( 



luppnsed the right Damber^ 
, an given ia me sun 
>a9e(^rii.,2'l, b;r tlie 



We have. 



litr additiena u the (mfier did ike trut number of hia tchotars ; conse- 
quently, 74, the number we obtained, must Iiava the same ratio to 24, the 
number HHniiied, s» 185 las to the leaJ number of lolialBra in the scbool. 
Tlterpfore, 74 ; 24 : : 185 : the number required, vi«., 60. Proof, GO +60 
+ 30 + 20-1-15 = 165, 

We have, then, the following rule ; — 

SiulF. — Take any conveiiirnt nutnber, and proceed 
according to tke conditions of the question, and observe tAt 
rcsttlt ; then say. As the number thus obtained is to the given 
number, so ts the assumed number to the true one. Or, the 
mumbers may be conceled, by arranging the terms as directed 
in Simple Proportion. 

E*. 3. A man, being asked how much money he had, replied, 
that ^, ^, 4, ^ of his money added, made $57. How much 
money had he? Ans. $60. 

3. What number is that, which being multiplied by 9 and 
divided by 4, the quotient will be 27 ? Ans. 12. 

4. A man borrowed a sum of money on interest, which, in 
10 years, amounted to $1800, at 6 per cent. What was the 
3um? Am. $1136. 

5. Two boys were playing at marbles. Says one to the 
other, " ^, I, and ^ of my marbles, added together, make 45; 
and ifyou can now tell how many I have, you may have them." 
How many had he? Ans. 60. 

6. A boy, wishing to try the skill of hia companions in 
figures, said he had a pile of apples, of wliioh, if he gave ^ to 
A, i- lo B, and ^ to C, there would remain 28 for D ; and re- 
quested them to tell him how many there were in all. What 
was the number 1 Ans. 1 13. 

7. A person, being asked his age, said that if ^ of the years 
be had lived were multiplied by 7, and g of them added to the 
product, the sum would be 292. How old was he t 

Ajis. 60 years. 

8. A saves ^ of his income ; but B, who has the same income, 
spends twice as fast as A, and thereby contracts a debt of $130, 
annually. What is their income 1 Ans. $360. 

9. The sum of A, B, and Cs ages ia 132 years. "' 
is 1^ the age of A; and C's age is twice as great 
What are iheir respective ages? 

^ns. A'sageiaSM; B'ft,36-, aai C s,"l1. 'i'sa*. 

QVE3TIONS What ia Ponitionl WtW » -am^ *™ 

the rale T Hair siaj tlie opemtiooB be cuice\e&'*. 
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DOUBLE POSITION. 

§ 161. By Double Position we solve such sums as require 
two suppositions. 

In this rule, the numbers supposed to be the true ones bear 
no certain or definite proportion to the required answers. 

3&Ul0* — Assume any' two convenient numbers^ and proceed 
with each according to the conditions of the question^ tmd com' 
pare the result of each with the sum or result given in the queS' 
tion, and find tluir differences. Call each difference an error. 

Multiply the first assumed number by the last error ^ and the 
last assumed number by the first error. 

If both errors are too great or too small, divide the difference 
of these products by the difference of the errors, and the quO" 
tient will be the number sought. But if one of the errors be 
too large, and the other too small, divide the sum of the products 
by the sum of the errors. 

Note 1. — The errors are said to be too large or too sinalL when, by 
operating on each supposed number according to the nature of the ques- 
tion, the number obtained is greater or less than the corresponding num- 
ber in the sum. 

Note 2. — When the errors are too large, to avoid mistakes, they may 
be marked thus, -|- ; and when they are too small, they may be designated 
thus, — . 

Note 3. — When the errors are the same nurnber, but diflfeiently 
marked, that is, if one is marked -\-, and the other — , the operation need not 
be continued ; for half the sum of the suppositions is the number sought. 

Note 4. — If the errors can both be divided by the same number with- 
out remainders, the quotients may be used instead of the numbers them- 
selves ; or, when desirable, they may each be multiplied by the same 
number, and their products used instead of the errors themselves. 

Ex. 1. Three men found a purse of money, containing (80, 
which they agreed to divide in such a manner that A should 
have $5 more than B, and that B should have $10 more than 
C. What was each man's share of the money ? 

Suppose, first, that C had . $15 
then B had, by the conditions, 25 
and A, 80 

$70, a sum of money less than 
that found; therefore, $80 — $70= $10, first error. 

Again, suppose that C had $20 

B, o/ course, must have Yiad . ^ 

ODdA, , . .^ 

than that found; thetefote.^ftS— «eft^%^, «sw«A«rt«t. 



DOUBLE FOSHIOK. 

If, now, llw above openitiona he compared wil 
following, it will W Ken that ttie first error is too Emnll, and the last one 
too large; thereforB, 15, number first suppoaEd, X 5, the laat error, =: 75; 
and 20, the number tsat suppoHcd, X Id, t>ieiirst<?rror,=SOO; and 300 + 
Tr>=2T5,the euih ofthe products; and 10 + u = 15, the sum of errors. 
Therefore, 273 -j- 15 = «ia.333 +, C. share ; and tl8.333 + 810 >= 
$2^.333-}-, B'asliare; and $38.3334- $''> = $33,333, A's shure. 

2, Four individuals, having $100 lu divide among themselves, 
agree that B shall liave $4 more than A; C, $8 more than B; 
and O, twice as much as C What is each man's share? . 

• — First, suppose A had $6 

^ then B had 10 



^" and D, -^ and D, ^ 

«70 980 

and 100—70 — 30, first error. Hence, 100 — 80 — 20,Beo- 

Hcre both errors are too amatl : therefore, 6 X 90= 120 i and 8 X 30 = 
240; then,a40 — 120 = 120, the difference of the pioducta ; and 30 — 20 
= 10, the difference oferrora. Therefore, iaO-MO = 13, A 'a share ; 13 + 
4 = 16, B's Bhara; and l(i + B=324, C's ahani; and 34+34 = 48, D'i 
Bhnre. Proof, 13 + 16 + 34 + 46 = 100, 

3. Three men hired a piece of wall built, for which they 
paid ¥500. Of this, A paid a certain part; B paid 810 more 
than A; and C paid as much as A and B both. What did eacb 
man pny 1 Ans. A paid 8120 ; B, $130 ; and C, »250. 

Sums like the preceding are solved with ease by analysis. 
Since we have the sum they all paid, we know that C paid 
$250, because he has paid as much as the other two, that is, 
one half of the whole. Therefore, A and B together paid $250. 
But B paid $10 more than A; heuce, 250 — 10 = 240, twice 
the number of dollars A paid, and 240 — 2 — 120, A'a share : 
then, 120-1-10=130, B's share; and 120-^-130 = 250,0 

4. Two persons lay out equal suras of money in trade. A 
gains 120.£., and B loses 60.f. A'b money was then treUe 
B's. With what sum did they commence 1 Atis. £ 180. 

5. A farmer hired a laborer 40 days, on condition that he 
should receive 20 cents for every day he wrought, and forfeit 10 
cents every day he was idle. At the expiration of the 40 days, 
he received g!5. How many days did he work, and how many 
was be idle? Ans. He wrought 30 days, and was idle 10 days. 

6. What is the length of a fish, whose \\ftii *\»\% v^'Swa.Xa&ti, 

bis laiJ OB long aa his head aiidhait \.\\e \feft@!tt til 'v;\4>k*--Vi '"^^ , 

■rikx/j-Bfl/ongashishead and tii\ ^wA'tv'V A'^'' '^ ''^'X^*! 

r. Two persons. A and B,ha\e\ive BMo't \«c»wfc 
V 



f 
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1^ of his ; but B, by spending (150 per annam more than A, at 
the end of 8 years, finds himself $400 in debc What was their 
income, and how much did each spend annually ? 

Ans. Income, 9400. A spends 9300, and B, 9430. 
8. A man bequeathed his property to his three sons, oa tiie 
following conditions, viz., to A, one hali^ wamting 950; toB, 
one third ; and to C, the remainder, which was 910 leas ^ 
B's share. How much did each son receire, amd what was the 
whole estate? 

Ans, A received 9130; B, 9120; and C, 9110. Tk 
whole estate was 9360. 
0. A farmer bought a certain number of oxen, cows, asd 
calves; for which he paid 130 «£. For everj ox he paid 7i.: 
for every cow, 5 £, ; and for every calf, 1 £^ 10 s. There were 
two cows for every ox, and three calves for every cow. Ho* 
many were there of each kind ? 

Ans. 5 oxen, 10 cows, and 30 calves. 

10. A person, ailer spending 910 more than •{• of his annul 
income, had 935 more than ^ of it remaining. What was hi! 
income? Ans. $150. 

11. A person has two horses ; he also has a saddle wortb 
10 c£. If the saddle be placed on the first horse, the horse and 
saddle are worth twice as much as the second horse ; but the 
value of the second horse, with the saddle, is 13^. less thantbr 
value of the first horse. How much is each horse worth 1 

Ans, The first is worth 56 .£., and the second, 33 i. 



QUESTIOISS. — What is Double Position ? What relation do the suppoMr 
nuinlK'rs bcnr to tlio true ones ? What is the rule ? When are the errors in 
to be too large or too small ? 
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Ex. 1. If 400 be multiplied by 36, and the product dirided 
by 1), what will the quotient be ? Ans. 1840. 

'2. What number is that, which, when increased by * of itself. 
willbel-iO? Ans.n 

3. What number, multiplied by f , will produce 16 ? 

Ans. 2U. 

fraction, m\\\u\A\e^ \>^ "Vo , ^"^ \5t<aftKi^^ ^\ 

lumber, muXuv^VeA \>:} «i> ^^^^^ v^^^^^^W 
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|L 6. What Dumber, divided by 21, will give 65 aa a (jiKitient ? 
Ans. 1305. 

7. How many nails are required to shoe 27 horses, each shoe 
requiring 8 nails I Ans. B64. 

ii. In the counter of a merchant, there are four drawers, in 
each drawer, 4 diviaiong, and in each division, $23.75. How 
many dollars do the four drawers contain I Ans. $330.00. 

9. Two men depart from the same place, and travel the same 
way; one travels 36 miles per day, and the other 4'2. What 
will be the distance between ihem at the end of the 8th dny, and 
how far will each have traveled ? 

Ans. 46 miles apart, the one having traveled 288, and 
the other 33G milea. 

10. A person, owning -8 of a ship, sold ^ of his share tVw 
$474. What was the value of the whole ship, at the same 
rate I Ans. $1264. 

11. How many men must be employed to finish a piece 
of work in 15 days, which would require 5 men 24 days? 

Ans. e men. 

12. A person, being asked the time of day, answered, "The 
time past noon is equsJ to | the time till midnight." What was 
the time t Ans. 36 minutes past 5. 

13. In a certain school, ^ the scholars learn to read and 
write, ^ learn geography, ^ learn grammar, and 16 study 
astronomy. What is the number in the school 1 Ans. 128. 

14. What is the whole length of a pole, I of which stands in 
the ground, 16 feet in the water, and | in tlie air 1 

An.?. 213 feet, 4 inches. 

15. There is a room, 12 feet long, 8 feet wide, and 7 feet 
high. How much paper, 2 feet wide, will be required to paper 
the same ? Ans. 46 yards, 2 feet. 

16. My horse and saddle are both worth 36 £. 12 s. ; and my 
horse is worth 7 times as much as my saddle. What is the 
value of each? 

Ans. My horse is worth 32^. Os. 6d., and my saddle, 
4£. lis. 6d. 

17. There is a cistern having 3 faucets, the largest of which 
will empty it in 1 hour, the second in 2 hours, and the third 
in 3 hours. In what time wUI they all empty it, if opened at 
the same time 1 Ans. 33^ minutest. 

18. Divide 1500 acres of land between A, B, and C, so thai 
A shall have 159 acres more than B, and B, 100 acres mote 
than C. Ans. A has 633^, a.Tv4 ft, ^■6a\,«p&^^'3«^\- i 

19. A certain pasture vAW feeA -Sl\ %VftR? 1 -^e^*- ™;^ 
many must be turned aviray.in oiAet vtvsA *. m.a'j ""^ ^"^^^^ -ti^ 
the remainder 9 weeks ■? 
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20. A merchant bought 120 gallons of melasses, for $45. 
How must he sell the same, per gallon, to gain 15 per cent, t 

Ans. 0.43 + 

21. If a family of 8 persons consume $200 worth of provis* 
ion in 9 months, how much will 18 persons consume in a year 1 

Ans. $600. 

22. A man left his son a fortune, ^ of which he spent in 3 
months ; and in 6 months more he spent f of the remainder, 
when he had only $1500 remaining. What was his fortune 1 

Ans. $13500. 

23. A young man received 350 j^., as his share of his fa- 
ther's estate, which was f of his elder brother's portion ; and 
the elder brother's portion was j- of the whole estate. What 
was the whole estate? Ans, 2333 j^. 68. 8d. 

24. If 365 persons consume 75 barrels of provision in 9 
months, how many barrels will 500 men consume in the same 
time 1 Ans. 102^^ barrels. 

25. A can mow an acre of grass in 5^ hours ; B c^ mow 
2 acres in 9 hours. In what time will they both mow 12^ 
acres ? Ans. 30-f f hours. 

26. If 6 men build a wall 20 feet long, 6 feet high, and 4 
feet thick, in 16 days, in what time will 24 men build one 200 
feet long, 8 feet high, and 6 feet thick 1 Ans. 80 days. 

27. A farmer, being asked how many sheep he had, replied, 
that in one pasture he had j- of his whole fiock ; in another, ^ ; 
in another, ^; and -^ in another; and that a fifth pasture 
contained 450 sheep. How many did the five pastures 
contain ? Ans. 1200. 

28. If f of a gallon of wine cost | of a pound, New York 
currency, what will f of a tun cost, in dollars and cents 1 

Ans. $262.50. ^ 

29. If f of an ounce cost f of a shilling, how many dollars, 
each 8s., will a pound cost? Ans. $2.62j-. 

30. Bought 36 bags of rice, each weighing 84 lb., tret 4 lb. 

Ser 104. What will the whde net weight amount to, in Federal 
loney, at 8 d., New York currency, per pound 1 

Ans. $242,307 +. 

31. In a certain orchard, ^ of the trees bear apples, j- pears, 
^ plums ; and 60 bear peaches ; and 40, cherries. How many 
trees are there? Ans. 1200. 

32. Sold goods to the amount of $560, by which I lost 18 
per cent, whereas I ought to have gained 12 per cent What 
was my real Joss ? Aft&. ^180.096 -f . 

^. What is that numbet o^ \>e^'^«x^,\» ^\tfs«w\\\ ^^'^ 

pence apiece, I shall wanl8petic% mwfe Nfesfi^\Ttf3w\««^0^sQX*>&\ 

ir»>e them 2 pence apiece^ 1 sVibW Y^wi^^ v^^^^^^"^ ^^-^ 
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34. Hdw much sugar, at 9 d. per lb., must be given in ex- 
change for 492 lb. of rice, at 3 d. per lb. 1 Ans. 164 lb. 

35. Reduce j^ of f of f of ^ of ^ of f|, to a simple 
fraction. Ans. yj^. 

36. What is the premium on f 1800, at 15 per cent ? 

Ans. 9270. 

37. A father of 12 children said he was 24 years did when 
his oldest child was b<Mrn, and that just a year and a half 
intervened between the birth of each two of his children. 
What was the age of the father, at the birth of his youngest 
child 1 Ans, 40 j^. 

38. Bought 16 bales of goods in London, for 96 £, ; paid 4 £. 
Ibr shipment to New York. How ought I to sell the same, in 
Federal Money, to gain 20 per cent. 1 Ans, $533.333 -f- 

39. Bought a quantity of Irish linen in Dublm, for 50^., 
and paid 10 j^. for the shipment of the same. How must I sell 
the whole, in Federal Money, to gain 30 per cent. ? 

Ans. ¥319.80. 

40. What is the interest on $462.50, for 3 years, 6 months, 
and 12 days 1 Ans. $98.05. 

41. Suppose there to be two silver cups, having one cover, 
which weighs 5 oz. ; and suppose them to be such, that if the 
cover be placed on the smaller cup, the whole weighs twice as 
much as the greater cup ; but if it be placed on the greater cup, 
the whole weighs three times as much as the smaller cup. What 
is the weight of each cup ? 

Ans. The smaller cup weighs 3 oz., and the larger, 4 oz. 

42. A can do a piece of work in 6 days; B can do the 
same in 11 days. In what time will they both accomplish the 
work, if they labor together? Ans. 3|f days. 

43. A can do a piece of work in 7 days ; B, in 12 days ; C, 
in 6 days ; and D, in 4 days. In what time will they accomplish 
the same work, if they all labor upon it at the same time? 

Ans. If days. 

44. A person, being asked the time of day, replied that it 
was between 5 and 6 o'clock, and that the hour and minute 
hand were precisely together. What was the time ? 

Ans. 27-j^ minutes past 5 o'clock. 

45. How many square feet are there in a board 16 feet 8 
inches long, and 9 inches broad ? Ans. 12^ square feet. 

46. The linear measure of a cubic block being 8 inches, 
how many cubic blocks, each one solid iacVx^ ^<c^^ *^ «iKSQ\»xsN>, 

47. If a person own f of a ship, and w^ ^ ^►'^ '^w* ^k» 
U500, what ia the valae of the whAe Aivp, «X ^ «««* 
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48. Divide f of | of ^ of || by ^ off of ^. Ans. l|{f 

49. In a thunder storm, I observed the tune between the 
flash of the lightning and the report to be one minute and a 
half How far distant was the lightning, allowing sound to 
travel 1142 feet in a second? Ans. 19^ miles. 

50. Bought 84 apples, at the rate of 2 for a penny, and 114, 
at the rate of 3 for a penny ; the whde of which I afterwards 
sold at the rate of 9 for 4 pence. Did I gain, or lose? and how 
much ? Ans,\ gained 8 d. 

51. A line, 44 yards in length, will just reach from the top of 
a steeple to the c^posite side of the street, which is 24 yards 
wide. How high is the steeple ? Ans. 36.87 -^ yards. 

52. A tree, 36 feet high, stands by the side of a stream, 27 
feet wide. How many feet from the top of the tree to the op* 
posite side of the stream? Ans, 45. 

53. There is a cistern having two pipes leading into it, one 
of which will fill it in 30 minutes, and the other in 45 minutes. 
In what time will both, running together, fill the same ? 

Ans. 18 minutes. 

54. How many bricks, 9 inches long and 4 inches broad, 
will pave a yard 40 feet square ? Ans. 6400. 

55. A certain cistern has two pipes leading into it, and one 
leading out of it. Of the two leading into it, one will fiU it in 
50 minutes, and the other in 75 minutes ; while the one leading 
fi'om it, will empty it in 60 minutes. Now, if all three be opened 
at the same time, in what time will the cistern be filled ? 

Ans. 1 hour. 

56. What is the difference between 6 dozen dozen, and half 
a dozen dozen ? Ans. 792. 

57. If f of ^ of t of a ship be worth f of J of \^ of her 
cargo, valued at $2400, what is the value of both ship and 
cargo ? A ns. $5415.384 +. 

58. If 1 1 men can build a house in 5 months, by working 12 
hours per day, in what time will they complete it, if they work 
only 8 hours per day? Ans. 7^ months. 

59. Bought a pipe of wine, for $84, from which 12 gallons 
leaked out. Now, what shall I gain, if I sell the remainder at 
12^ cents a pint? Ans. $30. 

60. A alone can do a piece of work in 12 days, and, in con- 
nection with B, in 8 days. In what time can B perform the 
same alone? Ans. 24 days. 

61. If A can do a piece of work in 12 days, and B in 24 
^^ys, in what time will they bolYi do yXI Aus. 8 days. 

62. Three men, A, B, and C, cwv do ^ ^\^^ ^1 ^^^\ft. 

IS days. A alone can do \1 \n ^ dft.^«i\ "R^^^ ^^ ^«:^^* \s 

w*ai time can C do it? Aus.\^ ^tk^%. 



63. Four men can do a piece of work in IS days. A alone 
MQ do it in 40 days ; B, in 60 daya ; and C, in 80 days. Jn 
wliat lime will D do the work alone 1 Ant. 80 days. 

64. A gentleman left his son a fortune, ^ of which he spenl 
in 3 months; f of | of the remainder lasted him U months 
longer, when he had only $]'200 left. What was his whole 
fbrtUDe? Alts. $6400. 

65. A farmer bought a yoke of oxen, a horse, and a cow, for 
S'250. For the oxen he paid twice as nmch as for the horse, 
and for the horse three times as much as for the cow. What 
(lid he pay for each? 

Ans. For the oxen, S150^ Car the horse, $75; and 
$25 for the cow. 

66. Three men start, at the same time, to travel round an 
island SO miles in circumference, and agree tbat each shall 
continue to travel at the same rate till they all come together 
again, and that the first shall travel 5 miles, the second, 6 miles, 
and the third, 7 miles per day. In what time will the three 
come together, and how far will each have traveled? 

Am. 80 days. The first will have traveled 400 miles; 
the aecond, 480 miles ; and the third, 560 miles. 

67. How will it affect the distance traveled by each, provided 
jy travel 5, 7, and 9 miles, respectively ? 

Arts, The distance of the first will be 400 miles; 
of the second, 560; and of the third, 7-30. 

68. Divide 1200 acres of land between A, B, and C, so 
that B may have 75 acres more than A, and C 95 acres more 
than B. What will be the share of each one 1 

Ans. A's share will be 3184- ; B's, 393^ ; and C's, 488^ acres. 

69> Three men met at an iim, two of whom brought provis- 
ion with them. The third, not having brought any, proposed 
that they should eat together, and then he would pay his pro- 
portion. The proposal being accepted, A produced 5 loaves, 
and B, 4 loaves, all of which they ate up ; and C, as his share, 
paid 9 pieces of money. With this, A and B were satisfied, 
but could not agree as to the division. What should each 
have receivedl Ans. A, 0, and B, 3 pieces of the money. 

70. If A can reap a field of grain in 12 days, and B in 10 
days, in what time will both do it, working together? 

Ans. 6^ days. 

71. What number must be added to ^ of 4560, to make 
the same 5007 ' 

72. If the heado 
ica head and half ihe ler^ 

its head and la.it both, how long "it. 

73. Jf 6 pairs of hose are e<vuaV "m \^tte TO *> ■^vw** 



Ans. iifSi\. 
fish be 9 ■mcWn\oTv^,\\a \k& «» N>™% ** I 
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land, and 6 pieces of Holland to 14 yards of satin, and 12 yards 
of satin to 8 pieces of lace, and 9 pieces of lace to 8 .£.2 8., 
how many pairs of hose may be bought for 2 £. 16 s. ? 

Ans. 3 pairs. 

74. A man was hired 50 days, on condition that, for every 
day he worked, he should receive 6 s., and for every day be 
was idle, he should forfeit 2 s. At the expiration of the time, 
he received $27.50. How many days did he work, and how 
many was he idle 1 

Ans. He labored 40 days, and was idle 10 days. 
Note. — The currency of the preceding som is that of New York. 

75. A hare starts 40 yards in advance of a greyhound, and 
is not perceived by him till she has been up 40 seconds. She 
scuds away at the rate of 10 miles per hour, and the hound 
pursues after her at the rate of 18 miles per hour. In what 
time will the hound overtake the hare, and how far will he 
have run ? 

Ans. The required time is 60^ sec; the distance 
run, 530 yards. 

76. If 8 men can build a wall 15 rods long in 10 days, how 
many men will be required to build 45 rods of wall in 5 days ? 

Ans. 48 men. 

77. A man, when he married, was three times as old as his 
wife; after they had been married 15 years, his age was only 
double that of his wife's. How old were they when they 
married ? Atis. The man was 45 years, his wife 15 years, old. 

78. There is in a pasture a certain number of sheep, cows, 
and oxen ; there are twice as many sheep as cows, and three 
times as many cows as oxen, and the whole number is 80. How 
many are there of each kind ? 

Ans. 8 oxen, 24 cows, and 48 sheep. 

79. Sold coffee at 15 cents per pound, and thereby lost 10 
per cent, on the first cost. Afterwards scAd a quantity of the 
same for $525, by which I gained 40 per cent. What was the 
quantity sold, and what the price per pound ? 

Ans. Quantity, 20 cwt. 10 lb. ; price, 23j cents. 

80. Two sons, one 11 and the other 16 years of age, received 
a bequest of $10,000, to be so divided between them, that, the 
shares being put on interest at 5 per cent., should amount to 
equal sums, when they became respectively 21 years of age. 
What were the shares of each ? 

Ans. The elder received $5454^, and the younger, $4545^. 
61. The fraction -^^^^^i^ c,«ii >ae x^^\sl^^\ v^ Wrox terms. 
WW the scholar reduce it 1 

62. There is a house, 60 feel Yv\^\\ ^» ^^^^ w?^,^>iR.^^to««a. 
"" water Aowmg past it, A \me ^ feeX \^^^ ^^\ ^^^^ ^^ 
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^^9ie eaves to llie nearest bank of the brook, and one 75 feet 
lODg, to the farther bank. How wide ia the stream t 

Ans. 20 ft. 

83. Suppose a hall to be 48 feet long, 36 feel wide, and 25 
feet high. How far is it from one of the lower corners, diag- 
onally througli the room, to the opposite upper corner '{ 

Ans. 65 ft. 

84. A, B, and C, wishing to build a house worth *30((0, 
find that no two of ihem can furnish money sufficient for the 
purpose. A and B together lack $364; A and C lack $437; 
and B and C lack $1191. How many dollars has each? 

Ans. A has S1735; B, flOOl; and C, 8808. 

85. A market-woman bought a certain number of eggs at 
2 for a cent, and as many more at 3 for a cent. The e^^ 
being placed together in one box, she sold them all at the tale 
of 5 for 2 cents ; and thereby lost 12 cents. How many eggs 
did she have 1 Ans. 720. 

86. The sum of two numbers is 180, and if the greater be 
divided by the less, the quotient will be 24. What are the 
Burabers! Ans. The greater, 172|; the leas, 7^. 

|b <p. 87. Two drovers met upon the way, ^^^h 

Urn And thus said one — " 'TIs true, H^^l 

^^K If half your Aock you give to me, «^^^^^ 

^^t I'll have just eighty-two." -^^^H 

^^b ■' Nay, friend," the other soon replied, ^^^^| 

^^t. " Add but one third to mine, ^^^^| 

^^C Of your beat sheep, then I shall have ^^^H 

^^k One hundred twenty-nine." '^^^^1 

^F His answer was exactly true; ^^^^| 

^|». No scholar will impeach ; ^^^H 

^B Then by your knowledge show to me ^^^^| 

How many sheep had each. ^^^^| 

Ans. One had 21 ; the other, 122. 

S8. How much corn must a farmer carry to mill, so thai lie 

shall have a bushel left for grinding after the toll is taken out; 

the legal loll being 3 quarts per bushel 1 
L' Ans. 1 bushel, 3jft qt. 

^L 89. Sound moves at the rate of 1142 feet per second. Al 
RBlrhat distance from me is a caimun, the report of which reaches 
" me in 4T'"y seconds after I see the flash t Aits. 320|S \ rods. 
90. The distance in feet thrwugh which a heavy body will 

fall in the air, in a given time, ia vtf) weaiV-j wifv.*, vn ** '*?^^^^ J 

of the lime in quarters of a sectinA. 'fto* ^«,*'<™-'"*?^^r^ 
iljjfop m 2i seconds T xy^r^NxJ^^-^ *< 

|£^i. How long will it take a gttiv^-*^^ '^ i^'^^'*^ ' 
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force of grtTity, from the height of Mt. Washinffton, soppoaag 
it to be 6064 feet? Ans. l^ sec 

92. If t certain sum of money be reduced to farthings, ud 
the farthings be increased by 1 ; the square root of their bu 
extracted and divided by 8 ; that result cubed and increased bf 
the ratio 4 to 5 plus 45 ; the cube root of this sum extractd, 
and the root diminished by 3 ; and the remainder trebled inii 
increased by 78, — the remilt will be one third the number d 
quarts in a hogshead. What is the sum of money t 

Ans. je 1, 1 s.3d.3qr. 

93. How many more rods of fence are required to endoKi 
square field of 2 acres, than to enclose a similar one conUiuBi 
1 acre? Ans.20M+. 

94. A gentleman, having just rails suffici^it to make U 
rods of fence, with them wished to enclose a pasture boesU 
by four straight lines, and having four square comerSy so v ft 
contain the ffreatest possiUe amount of land. Will the schofar 
satisfy himself as to what must be its lenj^ and Inreadth ? 

95. An army cut down } of the trees m a forest on a cfllai 
day ; and on each of the two fiJlowing days, they cut } of tk 
trees not cut down the day preceding, wh^ 20 trees only wot 
led standing. How many were there at first t Ans, 540. 

96. Some newly-married couples met at an inn, and, in tiieir 
mirth, agreed that each husband should pay a shilling for eroj 
wife, and each wife a shilling for every husband. The landlon! 
thus received 16 ^. 18 s. The number of couples is required 

Ans,n 

97. What is the difierence between the simple, annual, lo^ 
compound interest of 9600 for 4 years, at 6 per cent. ? 

Ans. Between the simple and annual, 912.96 -|-; be* 
tween the annual and compound, 90.525 -{-. 
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c nuinbprs, is the 



Pkob. 1. To find the greatest common measure of 
two or more numbers. 

Note. — The createet common meaeure oft 
greaUat Joend/cr ual will dtTide them separately without rt 

Rule. — Iftieo nuntieri otUy are given, divide the f^eater ^ them In/ 
ike U»i ; and if nothitig Ttmain, that diviior u the common measure ; mU 
if there bt a remmnder, divide the preceding diniior by it ; and to eon- 
tinite to dimU each preceding divi&or by the Uiat remainder, till the divii- 
ion M effected imlhotd remainder ; the last iHviior teill be the ODinmon 
meojure required. Ifben mare than twt numbers are given,Jaid the com- 
'any txeo of Ihemjirgt, and then of thai camman mtatare, 
This pmceai, earrifd through ail 
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aTid either of the remaining itui 
the numiert, miU give their greatest 
^^ Ex. 1. What ia the greatest 

I 

36 is, therefore, the common raeaflure required. Proof, 108-^l>o=; 
3, emd no remainder; 72-^SG^2, and no remainder. 

2. What is the greiitest common measure ofa? and 99? ^i*. 9. 

3. What is the greatest common measure of 25, 45, and 00 ? 

An».5. 
K M- What u the greatest common measmeofie, 32, 48, and 96? 
■.^ A^. 16. I 

Pkob, S. To determine how many different positions 
any given number of objects may assume with regard to 
each other. 

Rdle. — Repreaenl the number of objects by the fgurts 1,2, 3, 4, 5, 
i(C, making the numbers ofjigwet equal to the nwvAtr of odjwls- "S^* 
prodvet of these fgwei uiUl determjaw. the ■nnjmlwT cj duiiftg«»- 
Ex. 1. How many changes maybe mttAe'^-a*vft ^i^.'i VWk"- ■*■! 
_tbea.]phabet? _ _ _ . ,. Ba.S.tS^'**'! 
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t2. How many changes may be made by the first 6 letters of the al- 
phabet ? .^fw. 720. 

3. At a certain boardmg-house there are 12 boarders. How many 
different positions may thev occupy at the table ? Ans, 479001600. 

4. Five men engaged board, at a tavem, for as many days bb the 
landlord might be Me to seat them in different positions. How long 
did they remain ? Ant, 120 day& 

Prob. 3. To find the area of a square. 

Rule. — MvUipiy the length of one of the sides bif itself; or, square its 
linear melmwe. (See Fig. ^ Square Root) 

Ex. 1. There id a room, just 8 feet square. What is the area ? 
Operation : 8 X 3 = 64 square feet,.«^nj; 

2. What is the area of a floor 19 feet square ? 

^ Ans. 361 square fe^ 

3. What is the area, m square inches, of a board 3 feet square P 

Ans. 1296 square inches. 

Prob. 4. To find the area of a parallelogram. 

Rule. — Multiply the length of the parallelogram hy its hrecuUh, (See 
Fig. 6, Square Root) 

Ex. 1. How many square feet ore there*in a floor 16 feet long and 
12 broad ? 16 X 12 = 192 square feet, Jiw. 

Note 1. — If the dimensions of a field, in the form of a square or paral- 
lelogram) are given in rods, the area is reduced to acres by dividing the 
square rods by 160. 

2. How many acres are there in a piece of land 80 rods in length 
and 40 in breadth ? 

80 X 40 1=3200, and 3200 -i- 160 z= 20 acres, Ans. 

3. What 18 the number of acres in a piece of land 63 rods long and 

49 rods wide ? Ans. 19^^^. 

Note 2. — If the parallelogram be not right-angled, the length must be 
multiplied into the perpendicular distance between the sides. (See Fig. 1.) 

The triangle a, 6, c, is 

Fio. 1. obviously equal in area to 

m n ^^, ^. a the triangle m, n, o, and 

711, n, Oj to dj m, o, and 
their form is similar ; con- 
sequently, the two triah- 
§les are of equal area. If, 
lerefbre, the triangle a, 
b, Cj be applied to the tri- 
angle m^n, Oj so that the 
pomt c shall fall upon the 
point Of and the point a upon the "poml m^lhe \K>int b will obviously fidl 
upon the point dl and thus complete \iv© fv^Vwv^^fe^ \Mn^<c^s^msci «-A^ 
^t fn, the area of virhich equals the axe^ o£ V2ici<& c^\c^<&^«x^^<&^ ^aa^ksStof^geus!^ 
5f ^, o, m, and is found by muU:\p\yViigV>afc\few^.,d.>.,\Ti\ft ^\it«^^ 




Henco, 45 X 15=675, tYi© %wtt. 
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Frob. 5. To find the area of triangles. 



The area of any triangle ia just equal to one iialf the area of a sqnBre or 
paraHelogcam oi llie eanie heiglit. Tliia ii abruius, witli regard to ri^t- 
anglcd trianglca, and tiue of 

all others. The diagonal of a Tib. 2. 

Equare or pandlelogrom, dl- 
videa it into two equal right- 
angled trinngteg; and since the 
area of the whole figure ia 
found by multiplying the length 

ita half, that is, of either of the 



We h»¥e, then, the following rule : — 

Rule. — If the triangle be right-angled, midtiply its base into half 
Ua perpeadicutar height. Bui if it be not right-iingttd, drop a perpen- 
dicular fiom one of the angles hi the opposite tide, or base ; then tnuffi- 
pljl the basi, or fiae, upon lekiA the ptrpwdietihr faUt, by on* half the 
perpendiculizr. 

Ex, 1. What ia the area of a triangular piece of Innd, whose base 
is 40 rods, and whose perpendicular ia 30 rods ? 

GO -^ 2 — 15, and 40 X 15 = fiOO square rods, Aw. 



a. There is a room, 26 foet long, and 18 feet high. If a line be 
drawn from one of the upper comers to its oppoaile lower comer, the 
side of the room will be divided into two equsl triAngies. Whnt is 
the area of each triangle, and also of the side of tlie room? 

a ./ha. Each triangle contains 234 square feet; and the side, 

IL 468. 

^L<L How many acres are there in a trian^lar piece of land, whoee 

PVftae is 43 rods, and whose perpendicular heiglit ia 36 rods ? 

I .47U. 4^g acres. 

Prob. 6. Given one leg of a triangle, to find an- 
other leg and a hypotenuse, in whole numbers, that shall 
form a right-angled triangle. 

Rule. — Square the giveii !^, and resolve the square ijilo lurothelors, 
tach ofwhieh shtill be an eves or mi odd number ; then vnU half the 



mrii 



of the tuio factors bt the J^polenuie, and half the dijirtner, the 
leg. 

Ex. 1. Suppose 9 feet to be taken as the baaa tjC ».-n.^gi«.-™^^-'w^..' 
igle, what niusl be the length ot *e veToenfiw-xiXra '>^^^'^;^*^-l 
whole aumbers ? Jhis. Htoo\-, W ^e«, ™^ TT^ri«\^*>s^ 

• ins reel be taken as U.e base oT a i^^'^'^'^'i^rwXS*^ 
□Jiculiu- and liypotenuse can be touni, vw "l^.-nR^A-.'**^ '^'^ 



i 
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Prob. 7. To find the sides of a right-angled tnangle, 
in whole numbers. 

Rule. — Takt any odd sqwxrt^ greater tlum unity; — ihen shaUita 
root be one leg, and w hdy\ r^ecting the remainder of 1^ the other leg^ 

Ex. 1. It is required to find the sides of a right-angled triangle, 
in whole numbers, the square of whose base is 9 inches. 

Jins, Base, 3 inches ; perpend., 4 inches ; and hypot, 5 inche& 

2. Find the sides of a right-an^ed triangle, in whole numbers, 
whose base shall be 7 feet .^tm. Ferpend., 24 feet; hypot, 25 feet 

Prob. 8, Given the svm of the hypotenuse and per- 
pendicular, and also the hose of a right-angled triangle, to 
find the hypotenuse and perpendicular. 

Rule. — Dwide the difference of the squares of the two numbers by 
twice the greater number. 

Ex. 1. At what point from the around must a tree, 80 feet high, be 
broken off, so that its top shall strme the ground 20 feet from its roots, 
the part broken o^ at the same time, resting upon the stump ? 

w^TU. 37i feet 
2. A liberty-pole, 100 feet high, was broken off, in a storm, so that 
its top struck 18 feet from the base, the two parts at the same time re- 
maining attached to each other. What was the length of each part? 
•^fw. Part broken of^ 51 feet, 7.44 inches ; the other part, 48 
feet, 4.56 inches. 

Prob. 9. Given (me leg and the difference between 
the hypotenuse and the other leg, to find that other leg. 

Rule. — From (he square of ihe given leg subtract the square of the 
difference, and divide the renunnder by twice (he difference, 

Ex. 1. If the base of a triangle be 6 feet, and the difference between 
the perpendicular and hypotenuse be 2 feet, what is the perpendicu- 
lar and hypotenuse? Ana. Perpend., 8 feet; hypot, 10 feet 

2. If the len^ of a field, in the fonn of a right-angled parallelo- 
gram, be 80 rocus, and the difference between the diagonal and width 
be 40 rods, what is the area of the field? .^ns, 90 acres. 

Prob. 10. Given the perpendicular height of each 
of two objects, and the distance between them, to find the 
position and length of a line that shall reach to the top of 
each. 

Rule, — To the s^ptare ofihit, oEutance between the objects, add the 
square of either height^ and Jrom fh^ sum vultftrox^ \)Kfc vraort. of tA« 
^f^er Aetffhi, and divide tie remainder by twee tV dniftM.'Mft. XM^Mt^xrn. VW. 
"^ects. The guotientuxiUhe iht dUlaace <^tKfc^^w^Ttq[Wtttd.Jtwa^ 
V^, the square of whose, HeigM vaos s-uWriwAtd- 
^^l- Suppose a street to \>e 3ft fe«fcVL^^>«^^^^^^^ ^^ 
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on one side, the eaves oi which are 42 feet above the level of the 
street; and directly opposite to this, another house, the eaves of which 
are 36 feet above the same level. It is required to find the length of 
a ladder, and where it must stand, so that, when turned in either direc- 
tion, it shall just reach the eaves of each house. 

,^n8. It must stand 22 feet 9 J inches from the lower house, 
and be 42 feet 7^ inches in length. 
2. Two boys, standing between two trees, one of which was 48, and 
the other 60, feet in height, foimd that the same length of line would 
enable them to throw a kite to the top of each. Now, supposing tlie 
distance between the trees to have been 50 feet, how far did they stand 
from the lowest tree, and what length of line was required ? 

Ans, 37f f feet from the tree ; and the length of line was 61^ 
&et, nearly. 

Pbob. !!• Given the difierence between the diagonal 
and side of a square, to find the side and diagonal. 

Role. — MvUiply the difference by 2.4142, and the product toUl be 
the side. Then mtUtinly the square of the side by 2, and e:rirad the 
square root of the proauct for the diagonal, 

£2x. 1. What is the length of the side and diagonal of a square, the 
diagonal of which is 7 feet longer than the side ? 

Ans. The side is 16.^ fee^ nearly ; and the diagonal, 23J9 feet. 

2. What is the area of a square field, the diagonal of which meas- 
ures 10 rods more than the side ? Ans, 3 acres, 2 roods, 22.6 -j- rods. 



CIRCULAR AND OTHER GEOMETRICAL FIGURES. 

Prob. 12. Given the diameter of a circle, to find its 
circumference. 

The diameter of a circle is to its circumference, as 7 to 22, or as 
1 to ai41592. Therefore, 

RuLK. — MuUiply the diameter of a cirde by 3.141592, and theprodtvd 
unit be ihe drcwntfemnce ; or, multiply the diameter by 22, and divide the 
product by 7, 

Ex. 1. What is the circumference of a wheel, whose diameter is 8 
feet** 

8x22 -1-7 =25.14+ feet, Ans, Or, 8x3.141592=25.132736, 
nearly th^same as before. 

2. What is the circumference of a circle, whose diameter is 6 feet ? 

Ans, 18.85 feet 

3. What is the circumference of a circle vriioafc ftaawasXRstX^ «>a.SRj^C> 

Pbob. 13. Given the cucumferewc^ o1 ^ ^vtoSfc^ '^ 
find the diameter. .«-.«^AiueL> 

RuLm.^MMjshfAecircun^trtncthfS^^ox^ 
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€T (what will produce nearly the same result) dxoide (he circmnftrtncf 
by 3.141592. 

Ex. 1. If the circumference of a wheel he 26 feet, what is the di- 
ameter ? 26 X 7-^-22=8.27+ feet, Ans. 
2. What is the diameter of a wheel whose circumference is 50 feet? 

w9n«. 15.9-1- feet 

Prob. 14. To find the area of a circle. 

Rule. — MvUiply the sqtuxre of (he diameter by Ute dtcmud .7854, 
or by theJracHon -^ ; or^ muttipty the square of the circumference 
by tiie decimal .07958. 

Ex. 1. If the diameter of a circle be 6 feet, what is its area? 

Am, 28i285-|- square feet. 

2. If the diameter of a circle be 20 feet, what is its aiea ? 

An8, 314.285 -{- square feet 

3. What is the area of a circle, 66 feet in circumference ? 

Ans. 346.65 -|- square feet 

Prob. 15. Given the area of a circle, to find its di- 
ameter. 

Rule. — Divide the area by the decimal .7854, and extntct the sqiuart 
root of the quotient ; or, diviJk by 11, and muttiply by 14, and extrcLct the 
square root 

Ex. 1. If the area of a circle be 16 square feet, what is its diameter? 

Ans. 4.513 -\- feet, or 4 feet 6 inches -[-. 
2. What is the diameter of a circular piece of land containing just 
one acre ? Ans. 14^37 rtSts. 

Prob. 16. Given the area of a circle, to find its cir- 
cumference. 

Rule. — Divide the area by the decimal .07958, and exbraet the square 
root of the qv>otienL 

Ex. 1. What is the circmnference of a circle, the area of which is 
16 square feet ? Ans, 1418 feet, nearly. 

2. What is the circumference of a circular piece of land containing 
just one acre ? Ans, 44 rods, 13 feet, 8 inches. 

Prob. 17, To find the superficial area of a globe. 

Note. — The superficial area of ajflobe is four times as great as that of 
a circle of the same diameter; therefore, 

Rule. — Find the area of a drde of the same diamHerj and mMUiphi 
itbyi. ./ ./ /-J . 

Ex, 2. What is the superficiaL area of a globe 16 inches in diameter ? < 

Jha.^KAHl -V ^K^QATO inches. / 
3L If the diameter of the cai\h ^et^ yMX. ^K*3ft iisi^«K\gis« tbkss^ V 
■goare miles of surface wcwld it coiftam? 



c Prob. 18. To find the solid content of a globe. 

RcLE. — MttUiply the cuht of the ffionteler hf the daxaiai .533t<v or 
hy thefradion ^. 

Ex. 1. If the diameter of a solid aphere be 13 inchea, how many 
cubic iocheB does it contaiu ? Ana. 905^. 

3. If the diameter of (he ewth be BOOO laQea, liow many cubic 
miles does it contain? Aai. 26819047G190H- 

3. What ia the capacity, in wine gallons, of a hollow globe, of 
which the intemal diameter ia 38 iuchee P Jha. 49|- galiona. 

Prob. 19. Given the diameter of a sphere, to ascer- 
tain how large a cube inay be cut from it, or inscribed in it. 

Rule. — Divide the tUameler qf the sphere by 1.73305; or, multiply 
it either bg the/raduin ^f or ^. The result will be the linear mtos- 
wt oj the inscribed cubt. 

Ex. 1. Suppose tlie diameter of a sphere to be 1^ inchea, what is 
the linear measure of the greatest cube that can be cut from it? 

An>. a928 inches. 

a. If ihe diameter of a globe be 36 inclies, what is the capacity, ia 
wine gnllons, of a cubical veasel, whose linear inside measure ia equal 
to the linear measure of the greatest cube that can be cut from the 

3. Suppose a giooi 
measure of the greatest cube that can be cut from it, and what is the 
solid content of that cube? also, how many cubic feet would be cut 
off in reducing the sphere to a cube ? 

Jha. Linear measure, ^\% inchea; content, S cubic feet, 
319.97 + inches ; cut off, 5 cubic feet, J2ai7 + inches. 

Prob. 20. To find the solid content of the shell of a 
concave sphere. 

Rble. — Multiply the difference of the cubeao/theinUmtd and ex- 
ttmal diamettn by the detimal .5^36, or the fraction ^{. 

Ex. 1. Suppose the internal diameter of a shell to be 7 inches, and 
its thickness l^ inches, what ia ita solidity? Ana. 344^ cubic inches. 

Prob. 21. To divide a circle 
into any number of concentric 
circles, each containing the same 
area. 

Note. — Concentric 



^ 



ij be weu by 
Jbe Bdjiiming Rgure. 

'LS. — Find the area of thr, lohole 
and divide it into the required num- 




aes 
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berqfegualpartifOne^whidiunUbeiheareaof 

which find iU dumeter by Prob, 15. »^am, take doubU the area (tfUnt 

center cMe, and find iti diamder ; Jhm wku^ nib^ 

the center circle, and divide the remainder by 2. The quaHevd wQl he 

the breadth of tiu drde second from the cenUr. Take aUo ikree timei 

the area of ike center curky and proceed a$ before^ subtracting from llbe 

resvUt the diameter oftheprecedir^ drde, for the breadffiqftSe third dr^ 

de ; and so on, through the required wmoer ofdrdes. 

Rule 2. — Divide the given diameter by the square root of (he nam- 
ber of parts, for the dianSter of the center drde, which mviUtpty sueeeS' 
svody by the square roots qf the numbers 2, 3, 4, 5, ifc^ far the offtcr 
diameters. 

Note— The square root of 2st 1.41421} of 3=s 1.73305; of 5a 
2.23606. 

Or, the sums under this 
problem may be solved, with 
still ^ater facility, by the 
adjoimng table, as rollows : 

Multiply the diameter of 
the ffiven circle, by each of 
the fractions standmg oppo- 
site the required number of 
circles, or by either of them, 
when two are given. The 
results will be the diameters 
of the required concentric 
circles. Then, to find the 
breadth of each circle, sub- 
tract the diameter of each 
less circle from that of the 
next greater, and divide the 
remainders by 2. 

Note 2. — SoUd spheres may be divided in a similar manner, by finding 
what fraction of the whole eacn inner sphere is, and multiplying the diam- 
eter of the sphere by the cube root of that fraction, and then proceeding as 
directed in dividing the circle. The cube root of i,= .25, is very nearly 
.63 ; that of i, = S, is .7936 +, and of f, = .75, is .9085 -f . 

Ex. 1. Suppose the diameter of a circle to be 4 feet; it is required 
to divide it into four concentric circles of e^ual area. 

wto. The diameter of the center circle is 2 feet; the breaddi 
of the second from the center, 4.968 inches ; ^f the 
third, a816 inches ; of the fourth, 3.216 inches. 

2. Three men, A, B, and C, purchased a grindstone, 3 feet in diam- 
eter, and agreed that each should grind off one third of it; A grinding 
first ; B, second ; and C, third, blowing the axle to have been equu 
to a circle 3 inches in diameter, what portion of the stone ought ciich 
to grind off? 

Ans. A, 3.277 inches ; B, 4J3462 inches ; C, 8.9761 inches. 

3. A nobleman presented to four jewellers a solid globe of silveri 8 
inches in diameter, which he proposed to give them, on condition that 
Aev would divide it into four equal parts, oy taking each part uniform- 

fy mm the whole surface. YTbat ^«b tbe thickness of each portion ? 
jSns, The first, .366 l3\o\uA.nd9t:te& \ VIcl^ «e^i:^ .^S^\siiG^\iM»ip 
sandths ; the tkdid, JSMA \»Ti ^QassoaKsA^aa tR «i!l\b^\ 
and the fouxth ot ccntet ^joiid^ik^ V^\»s^«»* . 
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Pbob. 22. Given the distance over which a carriage 
lias been drawn, to determine the space through which a 
given point in the tire of the wheel has passed. 

Note. — The point in the lire, u the wheel revolves, describes n cydoi- 
dal are, or «. iomewhiit fiatiened circle. The following rule for ficding 
such diatanceB, ia correct, ptoTided the given wheel perfomm lUi exact 
nuinbel of levolutiooa or Mlf-reTolutionB ; otherwise it la nearly so. 

Adle. — Mvltivly ike diiitanee by 14, and divide by 11 ; or, muUiplv 
igi,(md divide by 3.14159. 

' Ex. 1. Suppose a carriage to be drawnforward 4miles,ho»farwiIl 
J^nail-head in the tire of a wheel move? ^na. 5 miles, 2!) rods-)-. 
"2. SuppoHe the wheels of a locomotive engine to make an exact 
Mmberof revolutiona, in traveling- 6 milea; how far has a given point 
Id the circmnference of either wheel traveled ? 

^ns. 7 miles, 003 rods, 10 feel, 6 inches. 
Bote. — Suma the reverse of the preceding, may be performed by re- 
Vening the proceBa. 

' 3. Suppose a carriage to be drawn forward, till a point in the tire 
f either wheel has paseed through the distance of 3 miles; how tar 
' " .e carriage been drawn ? 

Am. a miles, 114 rods, 4 feet, 8f inches. 

Frob. 23. Given the chord and versed sine of ein arc 
f a circle, to find its center. 



1, DEruTrioK. — An arc c 
y part of a circle cut off 

The line cutting oh uik oii 

id the ckord; and the line stanc 

center point of the chord, 

S perpendicularly to meet the 
Bd the cn-iri fine. Thua.the 
rSbt've line A, B, C, in the adjoining 
' ^guie, ii an Bj-c of a circle ; the li ' 
C, is the chord ; and the ■' " 
the veraed sine. 



I straight 



le B, D, ifl 




RrLe. — Dimdi the sum ijf the N, ^ 

DmaraK^thehalf-iiiordajulthx versed '"" — -"' 

ttnt bg lieict tht vtrttd sine. Tht 

<luotient will be the rorfi'iu or seinuliamtler of the circle, which, being ttl 
q^ from the point B, {set Fig.) in the direction )(f the verted rinc, or line 
B, D, tdll mark, the tenter of the cirdt. 

Ek. 1. Suppose the chord of an arc to be 12 inches, and the versed 
sine, 4 inches; what ii the semidiamcteiof the circle? 

Ant. 64 inches. j 

a Suppose the chord, cutting off a portion of a citcMlat V*-*^ **■ ' 
land, to be 18 rods, and the versed sine tfl\ie S xo4a', -wW*^ "^a ■**»■ *^''- 
ameter of the wiiole plot, and what \a \ta oiea,? _a« 

Aiu. Diameter, 30 tods -, Siien, 4 w^tss, \ xocA, » tow. 
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Prob. 24. To find the solid content of a cylioder. 

A cylinder is a round body, of uniform diameter, and of any uii|Bikk 
length. Each end of a cylinder is, therefore, a circle. 

RuLR. — Find tht ana of one end qf the a^linderj and mvU^tH 
area hy its length. 

Ex. 1. What is the solid content of a cylinder, 6 feet in iengti^ai 
3 feet in diameter ? 

The area of the end, as found by Prob. 14, is 7.06; udTf 
X6=42.3a 

2. What is the solid content of a log, the uniform diameter of vlud 
is 2 feet, and the length, 30 feet ? Jlns. 94JSii7 solid ftel 

3. What fraction of a cord is there in a log 10 feet long, and 4te 

in diameter ? m^ns. f }, oeulf. 

Prob. £5. In a stick of timber, of uniform thickneKJ 
to find what length will make a solid foot. 

Rule. — Find tht area of one end, in ifiehes, and divide 1736 fyij 
the quotient will be the required length^ in inches, 

Ex. 1. If a stick of timber be 16 inches square, what length wSi 
rcijuired to make a solid foot ? 

16 X 16 = 256, the area of one end, and 1728-r256=( 
inches, J?7i«. 
2. How much length of plank, 3 inches thick, and 24 inchei ^ 
will be required, to make a solid foot ? .^lu. 2 feet | 

Prob. 26. To find the solid content of cones 
pyramids. 

A pyramid or eene is a solid whose base is a plain surface, ind ^ 
gradually and uniformly tapers till it comes to a point. It may be d 
round, square, or trian^lar. 

The solid content of such figures is ^ as much as the content of i^ 
inder of tlie same base and height ; therefore. 

Rule. — Multiply the area of the base by one third of theperfoi 
ular height. 

Ex. 1. What IS the solid content of a cone, 60 feet high, tbe 
of which is 8 feet in diameter ? Jhu. 100.56 cubic ft 

2. What is the solid content of a pyramid, whose base is 
square, and whose height is 15 feet ? Ans. 80 solid / 

3. How many cubic inches in a cone 18 inches high, and 12 
in d*' at the base ? j^t». 6 

a pyramid 'wYvoae >)«£» \^ ^ ^v^^X. \\\. ^!k^^\s«jU9r^ 
} feet. W\mX \b \\jb wS^\^ cot&jk^xV^ 
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A Jnatum ie that pott of a cane or pyrajnid that lemajns ailer » put 
hna been cut off from the ape» or lop, 

Rri^. — IHnd the diamder qf each tnd of the cone or pyramid, and 
latUtij^}! Ihem together ; then to the pmdtui add one Ihiril qf the iqiiare 
of the difftrenct of the dianKlert, and muUipt^/ tht mm ly the decimai 
.785398 ; the product uill be the mean arta between the two boats i 
(herefoTt, muttiply ttw mean area iy (fte iejigtk qfthejhutum. 

Ex. 1. What IB the eolid content of a fruEtum of a cone, 30 feet in 
length, whoae base meoeurea 4 feet in diameter, and whose top mess- 
uiM 2 feet in diamoteT ? 

tiX^=S, The diiference of diametem ia 4 — 2 = 2, and 
» = i, and 4 — 3 = 11. Therefore, 8-1- H X .7853^ = 
7.33, nearly the mean diameter; and 7.33 X 30 = 219.9, 
the required content 
What is the content of a atick of timber, of which the larger end 
meafures 2 feet in diameter, and the smaller end, 1 foot, the len^ be- 
ing 40 feet ? .diu. 73.3, neuly . 

Phob. 28. Given the length and diameter of a log or 
stick of round timber, to detennine the solid content of the 
greatest square timber that can be obtained from it. 

The area of the grenteat squue thnt cnn be descnbcd upon the aid of 
the given log, must lirBt be detetmineil ; that is, the area of s aquaie in- 
ecribcd in a circle, the diameter of which equals the diameter of the log. 
How, then, is (he area of an inscribed equoie, that is, of a square, the cor- 
ners of which all terminate in the oiicumference of a circle, to be foiuid, 
the diameter of that circle being given? 

If the Bcholar will Einminc Qie ad- 




the circle, is equal 

diameter of the circle, since the diame- 
ler, E, N, equals the aide of A, D ; and 
A, D, aquared, gives the area of the 
square. A, B, C, D ; also, that tlie in- 
scribed aqusre, P, E, O, N, ia just one 
half of tlie cirDUiUBCcibed square, aince 
each of the trianglea, E, a, O -, O, a, N ; 
N, a, P, and P, a, E, into which the in- 
scribed square is diyided, i> precisely 
one half of each of the four squares, A, 
P, a, E ; E, a, O, B ; O, a, N, C, and N, 
a, F, O, into which the ciroumacribed 
square. A, B, C, D, is divided, if, therefore, a fourth part of the 

Xre equals one half of a fourth part of the cii 
le inscribed square equals one half of the 
Hence, 

Rule. — Square the diameter of Ike mvtU end of the log, and m 
plij one half of Ihii tquare by the length of the log ; the pnduet wiU ie 
the (anient, in solid feel, if iKe length and diamder ar*. WU. IP'^™-^*- 
feet ! but if ant of Ihem be eiprtased in inches, di-mds, VW ^.™*?** 
144 1 and tfbolk, by 1728, and the quotient mH ixprw. iM- «*^ «*»~ 
itjiei. \i 



iquare, the 
ircumscribed square. 



zib- i 

It 1 
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Ex. 1. How many solid feet of square timoer may be sawn fiom a 
log 2 feet in diameter, and 20 feet in length ? 

2>=4, and 4-^2z=2; then, 2 X 20= 40 solid feet, Ant. 

2. How many solid feet of square timber may be obtained ftom i 
log 10 inches in diameter, and 15 feet long ? Ana, 5^ solid feet 

3. How many square feet of timber are there in a log 43 feet kmg^ 
allowing the diameter to be 1 foot 6 inches at the small end ? and how 
many solid feet of slab would be taken off in squaring it, allowing the 
diameter at the large end to be 2 feet ? 

Jhu. 4a37 -f solid feet of timber, and 55.76 solid feet of slab. 



■ 

pROB. 29. To find the capacity of casks in gallons, 
&c. 

RcLK. — Take (he length of the caskj between the heads^ and aUo «ti 
interior bung and head mamttery in inches. MvUiply the difference fre- 
tween the head and Inme diamder by .62, when the sUwea are of ordina- 
ry curvature ; but by .to, if the curvature be more than ordinary^ and 
mf .58, if they be curved less than ustuxl, and add the pnroduct to the head 
aiameter ; the sum wiU he the mean diameter. Mutiipty the square of 
the mean diameter by the length, and this produd by 34, for wine^ and 
6ii 28, ybr beer measure, and from the product cut off four decimals. 
The number obtained wul be the gallons and the decinud of a gallon the 



Ex. 1. How many gallons of wine are there in a cask whose bung 
diameter is 34 inches, nead diameter, 30 inches, and whose length u 
60 inches ? 

Operation: 34 — 30 = 4, the difference between the head and 

bung diameter; then, 4 X. 62 = 2.48, and 2.48 + 30 « 

32.48, mean diameter, and 32.48 X 32.48 == 1054.9504, 

square of mean diameter. 1054.9504 X 60= 63297.0240 X 

34 =215i20988160, or nearly 215.2 gallons, Jins. 

2. Suppose the bung diameter of a cask of wine to be 24 inches 

and the head diameter to be 20 inches, and the length, 40 inches ; hoii 

many gallons will it contain ? Ans. 68| gallons, nearly. 

Prob. 30. To find the tonnage of double and single- 
decked vessels. 

The following is the rule established by Congress: — 

Rule. — "TjT the vessel be dotdfle-decked, take the length thereof from 

the fore part of the main stem to the after part of the stem-po^ abofK 

the upper deck ; the breadJth thereof, ai the broadest party above the main 

ufa/eSf kalfoftohich breodtK shall be ouccouixted the death of such vend\ 

and then deduct from IKc leifigtK three jij\\\8 oj \W NwtadJiVu MvtUC^iii 

/4« remainder by the breadth, atid the proA-vwi >>>i Wt ^.«^aV^^ a-a^ ^vw 

^w last product by 95 ; the quoUerd tohereoj ssKdlV >it Am.W. Vy«. > 

t^ntenis or tonnage of such ship or waael. B-xA xj «x«Vv iKx-j «t • 



N^TE.-Carpent, _ „ 

breadth it the mnin-beam, and the depth of the R 
being taken in ieet; imd divide the prodact b; E6, for the tonnage of 
single-decked vesiielB. But for double-decked vesaela, thev take hdf the 
breadth at the beam foe the depth of the hold, and then work >s before. 

Ex. 1, Suppose the length of'a double- decked vessel to be 80 ffeet, 
and its breadth to be 30 feet ; what is its tonnage ? 

Operation: 30-^2 — 15, the depth of the vessel; | of 30 
■y =18, and 60—18 = ®; and 6^X30 — 1860; than, 

K 1860X15 — 27900; and, lastly, 27D00-7-95 = 393|5 

^ Ions, Jlns. 

S. Required the toona^ of a double-decked vessel, whose length is 
95 feet, and whose breadth is 35 feet Ana. 477 t^. 

3. What ia the toiioaga of a, single- decked vessel, which is 75 feet 
in length, 30 feet in breadth, and 10 feet in depth ? Mi. 180 tons. 

Note. — • The tonnage of a ship of war ia found bj dividing the continued 
product of t)ie length, breadth, and depth by lUO. 

4. What ia Ihe tonnage of a. sloop of war, whose length ia S)6 feet, 
'■■ "" feet, and depSi 15 feet? .*w, 460.8 tons. 






loB. 31. The difference of longitude between two 
being given, to find the difference in time. 

As the ci 
Bon appean 

^15 degrees of the earth's oircumTerence, Ennatpsfla iiiider the Hun every 
hour, and ronapqupnily 1 degree every i minutes, and 1' every 4 second*. 
We have, then, the following general rale ; — 

Role. — (flhegiixn degrtta be more than 15, diaidr. tliem 6i/ 15; Ue 
quotient wUl be ihe luna-a. Bui if the degrees be 1(3$ tbin 15^ multiply 
them by 4, and the produel mil be minulai. MuJliaty idto the given 
minnlet ijf motion by 4, imd the product will be Mconiu of tone. 

Ex. 1. Warsaw is situated about 17° east longitude from Brussels. 
\Vhal ia the difference in time F 

17-^ 15 := 1-,^ hours, or 1 bout 8 minuteai 

It is obvious that the anu will rise first at the moat eafllcrn of any two 
plnccB. Henoe, when Hie time of one place is given, and it is required to 
find the lime of BOine other place, Va digerenec of time must be added to 
tht giem liiae, whtn thai place ia aiittated to Ike eaat, end aublrictcd, ahen it A 

is attiuUtd to Ihe ipeat of the place at which the (uiu.it gvxen.. I 

2 Turin is situated 8" east from ljjnftoimwiiVi.ow,w«?i^'^^^ 
tbe aame place. What is the hoax ft.^.M.owioi,""^*™-*-'*^, ^'Ois^M 
Turin? Aiia.-\.Vi , 
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3. When it is 9 o'clock al Pliiladelphia, what time is it at Comicil 
BkuSf 21^ west of Philadelphia ? Jn$. 36 minutes past 7 o'clock. 

4. What is the difference of time h^ween Washington and Har- 
mony, a missionaiy station west of Missouri, the difference of longitude 
being 18° ? •^ns. 1 hour, 12 minutes. 

Pros. 32. The difference in time between any two 
places given, to find the difference of longitude. 

This is the reverse of the preceding; therefore, 

Rule. — Multiply the howrs by 15, and the products mU he degrees, 
(fmiwides and seconds of time be given, divide them by 4; the qwtient 
of the miniUes unU be degrees, and that of the seconds will be minutes of 
mMm, 

Ex, 1. If the difference of time hetween two places be 3 hours and 
32 minutes, what is the difference of longitude? 

3 X 15 = 45^ and 32—4 = 8°, and 45*> + 8*»=53°, Jtns. 

2. What is the difference of longitude between two places, if the 
time of one place be 5 hours 15 minutes in advance of the time of the 
other place ? J3ns. 78° 45^. 



Prob. 33. Given the sum and difference of two num- 
bers, to find the numbers. 

Rule. — Having pilcuxd the smdUer of the two numbers under the 
greater, add and subtract, and divide each residt by 2. The quotients 
will be the numbers. 

Note. — When the sum and difference of the squares of two numbera 
are ffiven, the squares maj be found by the preceding rule, the roots of 
which will be the numbers. The same is true of any and aU powers 
of numbers. 

Ex. 1. Two boys, together, had 164 cents ; but the elder had 23 
cents more than the younger. How many had each } 

Ans, The elder, 93 cents ; the younger, 71 cents. 

2. Suppose a tree, 80 feet hiffh, to be broken o^ so that the top part 
shall be 18 feet longer than the lower part; what would be the length 
of each part ? Ans, The top part, 49 feet ; the lower part, 31 feet 

Prob. 34. Given either the sum or difference of two 
numbers, and the quotient of the greater divided by the 
less, to find the numbers. 

Rule. — Divide the sum, or difference, of the tuH> numbers, by the 

quotient increased by l,if their sum be given, and diminished hy\, ^ 

the DIFFERENCE be given, and the quotient in each case wiU be u^e 

smaller number, which, multipUed Vjj the glwtv. q^Mttvftvl^vjitt ht the greater 

number, 

Ex. 1. Two farmers, togCdieT, \»A ^ ^V^^>» ^'l ^\tfm ^xfii XaA. N 
iin* a. many as the other. ^^^ ^^^^^^^^^^^^^ 




Two neighboM sold their butter at the same mnrkel, one oFwbom, 
scdd 730 pounds more than the other, sold 51b. 0;$ often »a the 
~ aold lib. How many pounds did each sell ? 

Ans. One, 190 Ibi. ; the other, 900 lb. 

FfiOB. 35. Given the product and quotient of two 
numbers, to find the numbers. 

root of THEtRJ 

given product fi 

B and 4 square rods, and that i( 
its breadth i what are ita length and breadth ? 

Ana. Iicng'th, 3(i rods ; breadth, 9 rods. 
Noie.^It will be observed that the area of the field, reduced to tqiian 
tods, is tlie product of its length lUid breadth. 

S. Suppose the area of a triangular field to contain If acres, and 
that one log is twice as long as the other; what is the length of 
the logs ? Ana. 32 and 16 rods. 

Prob. 36. Given the product and either the sum or 
difference of two numbers, to find the numbers. 

Role. — Multiply the prodiui by 4, and sqtiare the other ^vm num- 
ber ; then, if the avtt bt ^ven, mbtrad otu raidt from Vit other ; but if 
the DiPFERE>ce, add thxiti, and atraii the aqtiare root,for the difference, 
if the sCH he given ; bjit for tKe suw, if the differencele given. Jlitn, 
having the sunt and difference, proceed by Prob. 33. 

Gx. I. Suppose the area of a right-angled paratletogram to be 13^ 
acres, and that ite length exceeds its breadth by S4 rods; what are ite 
length and breadth ? Ans. Length, (SO rods ; breadth, 36 rods. 

2. i wish to lay out a piece of Innd, in the form of a right-angled 
parallelograoi, to oe enclosed by 1U6 rods of fence, and to contain 6 
I^AOras. The length and breadth are required. 
■|L Ana. LengU;, 48rods ; breadth, 20 rods. 

C Prob. 37. Given the difference o£ the squares of two 
numbers, and either their sum or difference, to find the 
numbers, 

B.v\.t. — Dimde thtdiffermix of the tquarea by the diffehehce of 
the ttaniberitjjor the man ; ami by the si'h qfthe nnmbera,for the differ' 
tnce ! llien, htuiing lite miin and differenix of the nnmben, proceed i){ 
Pmb. 33. 
Es. 1. The difference in the Men. o'i \,"*io aofiMtt ^^v^'^"^"^; 
ro</(* and the anm of their Bides ia'^to4a. Vq^MX-^s. "^^^^^ 

w 
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. 2. The difference of tbe area of two square fields is 180 square rods, 
and the difference in the measure of their sides is 6 rods. What is 
the lineal measure of each ? 

^na. Of the larger, 18 rods ; the smaller, 12 rods. 
S, If the hase of a triangle he 48 rods, and the hypotenuse he 24 
rods longer than the perpendicular, what is tlie length of each ? 

Ana. Hypotenuse, 60 rods ; perpendicular, 36 rods. 

Prob. 38. Given the sum of the squares of two num- 
bers, and either their sum or difierence, to find the numbers. 

Rule. — lYom twice fhe sum ofthAaqwxres avhtmd the aquare o^ihe 
other gwen quantity^ and eodrad iht square root for the d^ffirtneey %fthe 
mm he given ; but for the aum, if the difference oe given ; .then proceed 
hfProb.S^ 

Ex, 1. The diagonal of a parallelogram is 50 feet, and the sum of 
all its sides is 124 feet What are its lengdi and hreadth ? 

w9n9. Length, 48 ^et ; hreadth, 14 feet 
2. The diagonal of a parallelogram is 35, and its length exceeds its 
breadth by 7 rods. What are it3 length and breadth ? 

^ns. Length, 28 rods ; breadth, 21 rods. 

Prob. 39. Given the sum of the squares of two num- 
bers, and their product, to find the numbers. 

Rule. — To and from the sum of the squares, add and suhtraei tvnee 
their product, and extraet the square root ofeaeh result, for the sum omd 
DIFFERENCE oftht numbcrs ; then proceed by Prob, 33. 

Ex. 1. What are the length and breadth of a piece of land, lying in 
the form of a ri^ht-angled parallelogram, the area of which is 30 acres, 
and its diagonal 100 rods ? w4n«. Length, 80 rods ; breadth, 60 rods. 

2. Required the base and perpendicular of a right-angled triangle, of 
which the area is 5 acres, 1 rood, and 24 rods, and the hjrpotenuse 
00 rods. Ans. Base> 48 rods ; perpendicular, 36 rods. 

Prob. 40. Given the product of two numbers, and the 
difference of their squares, to find the numbers. 

Rule. — To the square qfthe difference addfmr Umes the square if 
the product, and the square root of the result tvill be the sum qf Ste 
squares ; then proceed according to the note following JProh. SO. 

Ex. 1. The length of a parallelogram is 84 rods ; but, were its 

length equal to its diagonal, it woul^ with the same breadth, contain 

19 acres, 3 roods, 25 rods. Wliat \a its diagonal, and what its breadth ? 



NoTK. — The inquisitive atudenl wWV \jfc tKW \o ^Y^i ^ia^ Yt^^^Saaasj^ 
gfeg to a great variety of uaeM pxo^AeTca, ii<A. a-pfpareiuibj \TL^\sARA.*\sk.^Qafc 

•^*»; «a follows: — 
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To find the numbers from, 

1. The sum of the numbers, and > ^^^^ t>w.y. ou 

• t x«xu • 4. > see JrrOD. oo. 

the sum of their square roots, \ 

2. The sum of their squares, and I ^^ Prob 38 

the sum of their fourth powers, \ 

3. The sum of their cubes^ and I ^^ p r^ og 

the sum of their sixUi powers, j * 

4. The sum of their cubes, and > ^^ p , ^^ 

the sum of their ninth powers, 5 

Prob. 41 • Given the sum of two numbers, and the 
sum of their cubes, to find the numbers. 

Rule. — From the cube of their sum Bvbtrad tht sum of Hheir cubeSf 
and divide the remainder hy three times their sum. The resiUt teHl he the 
product of the two numbers; then proceed according to Prob^ 36. 

Ex. 1. The sum of two numbers is 7, and tlie sum of their cubeS} 
91. What are the numbers ? ^ns. 3 and 4. 

2. Suppose there are two cubical excavations, whose united capacity 
is equal to 480249 wine gallons, and whose united depth is 57 feet 9 
inches ; what is the depth of each ? 

Anjs, The less, 19 feet,, 3 inches ; the greater, 38 feet, 6 inches. 

Prob. 42. Given the difference of two numbers, and 
the difference of their cubes, to find the numbers. 

Rule. — From the difference of their cubes subtrcui the cube of their 
difference^ and divide the remainder by three times their difference. The 
result unU be the product of the numbers ; whence proceed oy Prob, 36k 

Ex. 1. A man, having a cubical bin, found that, by enlarging each 

side an inch, it would hold 26j^|- gallons more thaii before. What 
was the measure of it3 side ? jJrw. 45 inches. 

2. If a solid globe of glass, whose diameter is 8 inches, be blown at 
the ftimace into a hollow ^lobe, till its shell is but ^ of an inch in 
thickness, what would be its diameter, and how many wine gallons 
would it contain.^ 

^ns. Diameter, 20.655 inches; contents, 18.33 gallons. 

Prob. 43. Given the sum of every two of three, or the 
sum of every three of four numbers, to find the numbers. 

Rule. — ,^dd together all the given quaniUieSy and divide their sum by 
tJie number of ^juantities, less 1. The quotient wiU he the sum of all the 
quantiiies required ; from which subtract the <um oj* onra^ ^x^^rn. ^«sr^».'^^ 
and you will obtain the mmhet 90T corvtaiivcd lu IViol grau.*^ 

Ex. I. A and B, together, have »5a4\ K wA e,^^%^^^^ 
and C, $417, How many dollom has ew^? __^^ _x c\ ^SKf^ 
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2. A, B, and C, made a purchase together, for $1000. On payment 
they, however, found that no two of them had money sufficient to cancel 
the deht If A and B advanced all they had, $112 would remain un- 
paid ; if A and C advanced all of theirs, $44 would remain unpaid ; and, 
if B and C advanced what they had, $214 would he unpaid. How 
many dollars had each? Ans. A, $529; B, $359; and C, $437. 

pROB. 44. Given the product of every two of three, or 
of every three of four numbers, to find the numbers. 

Rule. — Multiply (heriven quantities iogetkerf and extnui tht mpan 
root of their product. Tne result unU be the product qfidl the qaoA' 
ties ; which, divided by the given product of any groups will give tte 
number not contained in that group. 

Note. — The rule is the same when the product of every 3 of 4 numbes 
b given, except that the cube root must be extracted. Also, if the nrodiKt 
of every 4 of o numbers be given, the fourth rpot must be extracted, dx. 

Ex. L A captain of a Liverpool packet took out from New YoAi 
certain number of men, women, and children. For eadh man he tM 
sa many dollars as there were women, and thus received $15241 ;—' fir 
each woman he asked as many dollars as there were children, and thm 
received $3942; — for each child he asked as many dollars as then 
were men, and thus received $918. How many men, women, ani 
children, were there ? w3»w. 17 men, 73 women, and 54 children. 

2, A merchant sold a certain quantity of satinet, muslin, and ribboa. 
For the satinet he received as many cents, by the yard, as there were 
yards of muslin, the value of which was $17.64; for the muslin he re- 
ceived as many cents, by the yard, as there were yards of ribbon, tfc« 
value of which was $15.12; and for the ribbon he received as many 
cents, by the yard, as there were yards of satinet, the value of whicfc 
was $3.78. Ilow many yards of each kind did be sell ? 

Ans, 21 yards of satinet, 84 yards of muslin, and 18 yeirds ofribboi 



SUMS TO BE SOLVED BY THE PRECEDING RULES. 

Ex. 1. A gentleman buys 5 acres, 1 rood, 1 rod of land, which kl 
wishes to lay out in two squares, so that the side of one shall be a rocl 
longer than the side of the other. What must be the linear measoR I 
of each ? Ans, The larger, 21 rods ; the smaller, 20 rods. 

2. There is a square public green, surrounded by a gravel walk, d 
the uniform breadth of 2 rods, and containing just 1 acre. What? 
the side of tlie square ? Atis, 18 rodi 

3. How much more land will 100 rods of fence enclose, in the foil 
of a circle, than in the form of a. a^uaie ? Arts, 1 acre, 10.8 roda 

4, What is the greatest ^poaeftAft ^vsftotoj lil \imA^ \!Mv.t can ^[ 
oeed by 137 rods of ffence? AftS.^^ct^^\^wA^Y^^\^ 

Wow many rods lees wiVi Vt tai^^ ^ ^^^ "^"'^L^T^'^^ ""^^^^ 
the form of a circle, t\ifmmVbft^o«^^^^^^^^^^^^^ 
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MECHANICAL POWERS. 

When one bod^ is made to ccnnmunicate motion to another, the 
body communicating the motion is called a poufer^ and the one to 
which the motion is communicated is called a weight. The various 
instruments employed to increase the effect of a given pow^er, are called 
Methaniedl Potoers. 

The mechanical powers are six in number, viz^ the Lever, the Pv/« 
loff the Whed and JZr/e, the bhdintd Planey the Screwj and the Wed^e, 

The lever is a bar, movable ^iq \ 

about a fixed point. It is repre- 
sented at Fig. 1. P represents 
the power, and W the weig^ht, 
and 3 and 9 the comparative 
lei^^ of the arms of the lever. 

nhen the power and weight 
art such that the products ob* 
tamed by multiplying tojck into 

ihe lenm of the arm to which it is attached, are equal, they will remain 
in equdibrivm, that is, they wUl balance tajch other. 

In Fig. 1, Uie arm to which the power is applied is three times 
as k>n^ as that to which the weight is applied; consequently, the 
power IS required to be only one third as heavy as the weight, in order 
that Ihey reciprocally balance each other. We hence perceive that the 
power is to the toeight, as the arm to which the weight is applied, is to 
that to which the power is applied. 

Prob. 46. Given the two arms of a lever, and tlie 
power, to find what weight that power will balance. 

Rule. — Mvltiphf the length of the arm to which the power is applied, 
by the power, ami divide the proauet by the other arm. 

Ex. 1. There is a lever, 16 feet in length, divided by the fulcrum 
or point of support into two arms, one of which is 12 feet, and the 
other 4 feet, in length. What weight on the short arm will balance 
20 lb. suspe^ed at the end of the long arm ? 

20 X 12=2&, and 240-^4=60 lb., wJn*. 

2. The arms of a lever are, the one 30 feet, and the other 3 feet in 
length. What weight will a power of 160 lb., at the extremity of the 
long arm, balance at the extremity of the short ami ? Ans. 1600 lb. 

3. How many lb. will a power of 9 lb., placed 15 feet from the ful- 
crum of a lever, support at the extremity of the other arm, 2 feet in 
length.? Jlns. G7h lb. 

Prob. 46. Given the arms o^ \5fta Ves^x vssv^ '^'^ 
weighty to find the powet. 

Rule.— MulHply the iDcigM by the UnotKof «^ '?S^J^''«SSI«A 
suspended, and dOnde the prodticl h^ the wwwp ocnw« ^^^ ^ 
ie thepotoer required. 
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Ex. 1. A weight of 80 lb. is attached to an aim of a lever 3 feet in 
length. What power must be applied to the other aim, 27 feet in 
length, to balance it? 80 X 3 = 240, and 240-7-27=8f lb., Jhu. 

2. A weight of 20 tons is suspended to an arm of a lever 6 inches 
in length. What weight, at the extremity of the other aim, 40 feet in 
length, will balance the same ? Am. 5 cwt 

Pros. 47. Given the power, the weight, and the 
length of the lever, to find the fulcrum. 

Rule. — Add together the numbers representing the power and wagkt, 
and saVy As their sum is to the number representing &e powtr^ so is the 
whole lever to the length of the arm to which the weight is to be ap-^ 
plied ; which, subtracted from the whole [ever, unU give the other arm, 

Ex. 1. Where must be the fulcrum, in a lever 16 feet in length, so 
that a power of 20 lb. shall balance a weight of 60 lb. ? 

20+60 = 80. Therefore, 80 : 60 : : 16 : 12, .^tw., or length 
of the arm to which the power is to be applied ; and 
16 — 12 =: 4, length of the other arm. 

2. If the power be 72 lb., the weight 1728 lb, and the lever 36 feet, 
where must be the fulcrum, in order mat tiiey shall balance each other ? 

Ans* Ij^ feet from the weight 

3. If the len^ of a lever be 10 feet, tde power 170 lb., and the 
weight to be bcdanced 1530 lb., where must be the fulcrum ? 

Ans. 9 feet from the power. 



Fig. 2. 




PULLEY. 

A pulley consists of a wheel, movable about its axis, 
and so arranged as to be put in motion by means of a 
cord passing over it The movable pulley is the only 
one by which a gain in power is effectei A double 
movable pulley is represented at Fig. 2l By such a 
pulley an equHibrium is produced, when the power is 
to the weignt as 1 to the number of ropes sustaining 
the weight If a single movable pulley be employed, 
the weight is sustained by two ropes ; and the power 
will be to the weight as 1 to 2. If two movable pul- 
leys be employed, the weight is sustained by mm 
ropes, and we power will be to the weight as 1 to 4, 
&c. ; that is, each movable pulley is sustained by two 
ropes, and consequently doubles liie effect of the power 
employed. '!' 

PrOB. 48. Ci\\eHV \!Dkfc TWK^X <5k\ \MSs^'?^. 

ble pulleys and \\\e i^^^x,\ft ^\A^^ Mi^\^\. 

Rui-E. — Multiply iHa pou>«r a^AiwtA M V.>>^ ^ 
number of movable pvUejjs- 



APPCMDIX. S75 

Ex. 1, if, in a ejstem of pulleyi, there be three movable pulleys, 
what weight irill a pover of 73 lb. balance? 73x6 = 433 lb., .dn*. 

3. What weiidit will a power of 15 lb. balance by a eyetem of 6 
movable pulle;r" ? •^'u- l&O lb. 

3. Bj the ud of a system of 12 movable pulleys, bow many pounds 
will a man sustain who is capable of applying a powei of 150 lb. ? 
.4ru. 3600. 

pROB. 49> Given the number of movable pulleys, 
and the we^ht to be balanced, to find the required power, 

RUI.B. — DMdt&t veightiy ttaice the nianbtr qfrnovt^dt puUeyt. 

Ex. L How many pounds would be required by the aid of two 
movable pulle;^ to snsCain 800 lb. ? .jn*. 300 lb. 

3. By the aid <^ 10 movable pulleys, how many lb. would be re- 
quired to balance 3000 lb. ? ^n». 100 lb. 

3. What weight would balance 10 lb. of silver by the aid of a sys- 
tem of 100 pulleys ? .*(f.l3pwt 



WHEEL AND AXLfi. 



The wheel and szle fbnn a kind 
of perpetual lever, the long am 
of which is the teatiditmuUr tjftht 
viheet, and the short arm, the temi- 
duandtr of the axle. Consequent- 
ly, the power of the wheel and axie 
is increased either by making Me 
whttl targtr, while the axle remains 
unaltered or by TUakiTig the axU 
amalltr, while the wheel remains 
the same. The power must always 
be applied to the wheel, aud the 
weight to the axle, when an in- 
crease of action is to be gained. 

In the uae of the wheel am axle, 
&n equilibrium is produced, when 
the power is to the weight as the 
gemuHamtUr of tiie adt is to the 
■■" ■ rofthtteUd. 



Pbob. so. Given the diameter of the wheel, the diam- 
eter of the axle, and the power, to find the weight. 




Ex. 1. If the diameter of the axle \i» 6 wirioaa, wA Svc^ <*- ;« 
B-ieeJ 6 ftel, what weight, attached to ftie aaia, '''^'^^^_^r^ 
be wheet, balance ? ^ - i^i^i 

a If the diameter of a -wheolV 9ft fe«ft^»»a-''^«*-** 
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and a pow^ of 400 lb. be applied to the wheel, what weight will be 
balanced at the axle ? Ans. 4000 lb. 

Pros. 61. Given the diameter of the wheel, the di- 
ameter of the axle, and the weight to be balanced^ to find 
the required power. 

Rule. — Multiply the diameter of the axle hy the weighty and divide 
the product by the diameter qfihe imed. 

Ex. 1. If the diameter of the axle be 6 inches, and the diameter <^ 
the wheel 12 feet, what power will balance a weight of 360 lb. ? 

Ans. 15 lb. 
2. If the diameter of the axle be 2 feet, and the diameter of the 
wheel 20 feet, what power will balance a weight of 4000 lb. ? 

Ana. 400 lb. 



INCLINED PLANE. 

An inclined plane is a plane Uiat makes with the ground or floor 
some certain angle less than a right angle. In the ap^cation of this 
instrument, the ratio of the power and weight is always the same as 
that of the height and length of the plane, 

Prob. 52. Given the length and height of the plane, 
and also the power, to determine the weight. 

RuL£. — MuUiply ike potver by the length of the ptane^ and divide 
the produd by its perpendicular lieight. 

Ex. I. If the length of a plane be 16 feet, and its height 4 fee^ 
what wei^t will a power of 32 lb. sustain? Ans. 128 lb. 

2. Wluit weight will 164 lb. sustain, on a plane 112 feet in length, 
and 3 feet in height ? Ans. 61^ lb. 

Prob. 53« Given the length and height of the plane, 
and also the weight, to find what power will sustain it. 

Rule. — Multiply the toeigkt by the height of the plancy and divide 
the product by the lengtL 

Ex. 1. What power will balance 128 lb. on an inclined plane, the 
length of which is 16 feet, and the height 4 feet ? wSyw. 32 lb. 

2. Suppose, on a railroad, there is an inclined plane 150 rods in 
length, and rising to the perpendicular hei^t of 50 feet ; what power 
will be required to sustain a weight of 84000 lb. ? Ans, 28000 lb. 



WEiDGYk 



The wedge is composed of two 'mcAisift^ ^^s!iea,^Y««fc \k%a«& xos^i^ 
««f form the base of the wedge. TYie v^^et \i.^^^\\a SiRa^^^vi\ 
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to the efibct produced at the side of the wedge, at Hie ikidaK8» ^ the 
- ktad to the length of (he wedgtj no allowance being made for fHction. 

Pros. 54* Given the thickness of the head, the length 
of the side, and the power acting upon the head of a wedge, 
to detennine the force produced on the side. 

~'..' ]^t7i.E. — MuUnply the lenM of (he wedge hy (he power apfUed, and 
•\dkide (he product hy (he (hiStness of (he KmuL 

: • ^ Ejc 1. If the length of a wedge be 12 inches, the thickness of the 
1iiead3 inches, and the force applied 64 lb., what will be the resistance 

Jrvlkihe side ? ^ns, 256 lb. 

y''iL' If the length of a wed^ be 32 inches, the thickness of the head 

'-'^laches, and the force applied 1600 lb., what will be the resistance at 
tbe side ? .^ns. 25600 lb. 



/**.-Pii0B. 65. Given the length of the side, the thick- 
.itiesS'.<if the head, and the resistance upon the side of a 
Weil^'y to find the force acting upon the head. 

~. - RifLB. — Muttifly (he remdance at (he Me hf (he thickness of the 

'.kKui^ and dwide ike product hy the length of (he side of (he wedge, 

• ■■-" '' '»'._ . 

: ' Ex. %\' If the length of the wedge be 32 inches, the thickness of the 
Jhead 2 inches, and the resistance at the side be 25600 lb., what must 
;be tibe force upon tiie head, no allowance being made for friction ? 

Jns, 1600 lb. 
;- 2. If the resistance at the side of a wedge be 20000 lb., the length 
;'of the wedge 20 inches, and the thickness of the head 3 inches, what 
force is required to be applied to counteract the resistance at the sides ? 

•^it^. 3000 lb. 



THE SCREW. 

• • 

-.' * The screw is a cylindrical piece of wood 
or lAetal, with a spiral thread running round 
it with a gradual and uniform inclmation. 

. .The thread, therefore, forms an inclined 
fiane of the same length as the thread 

I -Itself, and whose height equals the length of 

' ' the screw. 

: ..; It is, then, obvious, that the power of the 
sci:ew depends in part upon the fineness of 

^tfie threads, since the finer they are, thft 
^rreater will be the length uf the plane, 'w\u\q 
its height rem&ins the same. The powex oS 

.i^ screw also depends in part on me IcngiK 

^4fe UfPer employed to move ifc. It iH^ 



Fig. 4. 
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therefore, a compound powerj mvolvuiff in itB action both the priDUiile 
of the lever and the incliiied plane, and is, consequently, more effioeni 
than cither of the other mechanical powers. In the action of thii in- 
strument, an equilibrium between the power and weight is prodocei 
when the power is to the teeight OM Hit mHanee beiween hto eon&iM 
threadgofihe §crtwi» to the dreumfarenee of iht tinU dx»cr3m\i^'k 
power in one revolution. 

Prob. 56. Given the distance between the threads of 
the screw, the length of the lever, and the power applied,; 
to find the weight. 

Rule. — Multiply ihe dreumferenee of the eirde described hjm 
revoltUion of the lever by ihe power t^ppHedy and divide the produdlgk' 
distance between the threads of the screw. 

Note. — The lever is the semidiameter of the circle it desenbei^tkf 
circumference of the circle may, therefore, be found by Piob. 12. . ■• 

Ex. 1. If the threads of a screw be 2 inches apart, the lever IB 
inches in length, and a power of 60 lb. be applied to tiie end of the 
lever, what weight will be required to produce an equilibrium? 

.Ons. 75421b. 13oz. llf druw. 
2. If the distance between the threads of a screw be 1 inch, tic 
length of the lever 16 inches, and the power applied to the end oftiie 
lever be 40 lb., what weight will produce an equilibrium ? 

Jhts. 40ZiJ8+% 

Prob. 67. Given the weight, the length of the lever, 
and the distance between the threads of the screw, to find 
the power required to produce an equilibrium. 

Rule. — MuUiply the given tveight by the distance between the thread 
of the screw, ana divide the product by the circumference of the curA 
described by one revolution of the kver, 

Ex. 1. How many pounds, applied to the end of a lever 16 inches 
long, will balance 4022.81b. upon a screw whose threads are one inch 
apart? .^Inj: 401b. 

2. How many pounds, applied to the end of a lever 30 inches long, 
will produce an equilibrium with 4000 lb. attached to a screw who* 
threads are 2 inches apart ? Am. 42J lb., nearly 



STIIK^ ^0\X^^. 



I'll Heaxn engvi\e \a wsvx^i «ePc«xffl^ft^\s^ ^cmksss^psesil: 

*r\ier^ axe^^o'^^^^'c^'^^"'^^'^'^ ^xr^qssb^ksbm 



such as Uie natural strength of tiie animal, — the training it may have 
received to enable it to exert ita strength to the best advantage, — its 
poaition while exerting ita Btreogth, — the length of lime the exertion 
ia tobe continued, — and the veTi>city of motion requirud. Before the 
term "horse power" could be employed to commimicate any uniform 
idea of force exerted, it was, therefore, necessary to detennine, by 
experiment, what was tlic mcdiuni power of the horse, making due 
allowance for varying circumstances. 

Since, however, the power required to move any given body in a 
horizontal direcljon ie dependent on varioua circumstances besides its 
actual weight, and as a diminished force only is required to continue a 
body in motion, when motion in that direction is once communicated, 
a medium power could be obtained only by repeated experiments on 
I the power of the horse, in nusing weights iu a perpendicular direction, 
like raising a stone from a well, while the animal was made to act in a 
horiiontnl direction llirough the agency of a single pulley. Experi- 
ments were, accordingly, instituted, the result of which has been to 
establish the &ct, that a one horse power is a power competent to raise 
2250 lb. 1 mile, in a perpendicular direction, in G hours of litne. This 
fact being thus established, the term "horse power" has acquired a 
distinctness of meanmg, which renders it a convenient standard by 
which to estimate the power of machinery, especially when propelled 
by steuin. 

Tlie weight given, viz., 2250 lb., is a little more tian a ton; an 
amount entirely beyond tite power of any horse to move as above 
stated. The velocity of 1 mile in S hours of time ia, on the other 
hand, far leas than the natural velocity of the horse. How are we, then, 
to understand the estimation of horse power here presented ? It will 
he remembered, that, in all machinery by which a gain of powtr a 
effected, the power applied to put the machinery in motion always 
moves througli a greater space than the body BM)ved by the same ma- 
chinery; or, jn other words, "what is gained m^wer,is lost in speed." 
This lact presents us with a full explanation of the matter. A Dorse, 
with a moderate burden, will eisily move 3 miles per hoar, and in 
fi hours, 6 X 3^=^ 18 miles. Now, suppose the horse to act through 
machinery, so constructed, that, while he moves at the rate of IB miles 
in 6 liours, iJie weight attached to and acted upon bv the snme ma- 
chinery, moves only 1 mile; how great a power would the horse be 
required to exert to raise SSSOIb. that distance? Evidently, a power 
equal to y^^ of 2250 lb., or 135 ib., a weight entirely within the power 
of a horse of ordinary strength to raise at the veloci^ proposed. This 
reduces the statement of a single horse power to a form easy to be 
comprehended ; viz., it is a power competent to raise 1351b. 18 miles 
in 6 lioiiTS, or 3 miles per hour- 

Frob. 58. To determine the horse power required to 
raise a given weight any specified distance per hour. 

RdLE. — MuUipli/ the weight, reductd to •poxroAs, '^I'a ft* ift*™*" 
through which il IS to be mowed, amd mnkt ili* ■proiM**- ,'V, *S™^ 
TScff, Amiii^ reduced 3 miles lo Ihc some dtTwiia™*^^,.'^^ J^ §, 
-/'W«„mr, mulHfUs <t by 125, and inake One proAnA o, law^ - 
aiu/ t/if quatihu tinlt txprtta Ihe required Karat -pointT . 
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Ex. 1. What tmoank of hone power will be required to ruse 14 T. 
Ucwt. 2qr. 161h. 60 feet per hour ? 

Opentkm : ]4 T., 14 cwt., 2 or., 16 lb., s= 33000 R». ; ind 33061 
X60sl9e0000, the dtvideiid. 3 miles s 15840 feet; 
and 15840 X 125 «190OOOO» the diyisor: then, 19600N 
-i-1960000»l,j9iu. 

Note. — If the time given be less than 1 hour, ti^ required power imt 
be proportiamaUy mater. Had the time, in the preceding sum, been 2D 
minutes, instead <» one hour, that ia, | of the time given, three thutMnakk 
foioer •would have been required. Uence^ the power required is fnmi ij| 
multiplying 1 by the direct ratio of ISIS and the gieem weighty aad^^tka* 
verse ratio of 1 hour and the given time. 

2. What amount of hofee power is necessary to raise 60 tons 3 feet L 
per minute? Jhu, 12^-|-^i^Be power. ' 

Prob. 69. Given the horse power, the distance, and 
tlie time, to determine the weight that may be raised. 

Rule. — Multiply 125 bu the given horse power ; the product tm& k 
the xoeight that poioer vnlt raise 3 mUes per hovr» Jmttipbf Has iy 
^ miles reduced to the same denomination as the given disSnee, aid 
divide the product by that distance, and the number obtained wiU ddtr- 
mine the pounds thai may be raised the given distance in one hour. TheHi 
lastly, multiply by the given time in mintUes, and divide the produd bj 
(K) ; the quotient unll be the weight required, 

Ex. 1. What weight will a 5 horse power raise 120 feet in 20 
minutes of time ? 

Solution: 125X5=625; then, since 3 miles equal 15840 
feet, 625X15840=9900000; and 9900000 -*- 13^ = 82500 ; 
and 82500lc 20 -f- 60 = 27500 lb., ^ns. 
2. What weight will an 8 horse power raise 360 feet in 90 minates 
of time ? .^ns. 29 T. 9 cwt 1 qr. 41b 
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PROBLEMS IN INTEREST. 

Prob. 60. Time, rate per cent., and amount given, to 

find the principal. 

Rule. — Divide the given amount by the amoimi o/*$l or 1£. /or thi 
given rate and time^ 

Ex. 1. W ^«i»y wi!i\ «sivo\wv\.\x>^5e».,^^^^T ^^Afi^^BN.*^ 
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2. What sum of money will, in 4 yean, 6 months, at 6 per cent per 
annum, amount to $1016 ? ^Ona. $800. 

Prob. 61. Time, rate per cent, and interest given, 
to find the principal. 

Rule. — Divide iht given intereat hy ike inUrtst of one AoXiarfw the 
given time and rate per ceaL 

Ex. L If a man's annual interest be $1200, what is his capital, the 
rate per cent being 6? .^ru. $20000. 

2. How much money on interest, at 6 per cent, will gain $96 in 1 
year and 8 months ? .^ns. $X0. 

Prob. 62. Given the principal, interest, and time, to 
find the rate per cent. 

Rule. — Divide the given intereat hy the interest of the given principal^ 
at one per cent., for the given time. 

Ex. L A man, having $4000 on mterest, at the expiration of one 
year received $240 interest on the same. What rate per cent did he 
receive ? •^na. 6 per cent 

2. If $200 be paid as interest on $2000, for 2 years and 6 months, 
what is ^e rate per cent ? •^fta, 4 per cent 

Prob. 63. Given the principal, rate per cent., and 
interest, to find the time. 

Rule. — Divide the given intereat hy the intereat of the principal for 
one year ; the quotient unll he the time. 

£x. L Paid $108 interest on a note of $600. How long had the 
note been on interest, the rate per cent beiuff 6. Ana. 3 years. 

2. Paid $400 interest on a note of $800, uie rate per cent being 4. 
How long had the note been on interest ? 

^tna. 12 years and 6 months 



ANNUITIES. 



An anntdty is a sum of money pay«Jbl<& «xa2^iii^ ^<^ «^ ^«sc^ 
Dumber ofyeais, or forever. -.^^.a 

When any sum of money, payable ttsmnaS^^, Vna» "^J^^^^^J 
for aDjrnumber of yeara, the amoai^ due it tkt «w» <jq ft'wfc^ 
toAicAarem orrearM, toficethtr vnOt ft* UNwit ^fc w^^ 



Paob. 64. Giren the annintT, the rate per cent, and 
the time of arrears, to find the amooDt due. 

wmid,4dtktfp9eiiraUpereeM.; ikenmti^Vkt aata^ 
wulht tMeswmnqmntL 



Ex.1. A ma]^wbo wBfl intiieieeeiptofaBaiiiiaal penrionoftSOO, 
wu required to focego the jMLyment four yean in socceaBioiL WlHt 
was due at the expiiatiofi orthat time, the late per ceniL being 6? 

The annuity of the fomth year would receive no interert, if 
it was not due till the year expired, and coneeqnendj 
amounted to only $200. The annuity of the third yev 
was entitled to one year's interest^ and, therefore, 
amounted to $212l llie axmuity of the second yeu 
was entitled to two years' interest, and amoonted to |S3i 
The annuity of the fiist year was entitled to three yean* 
ii^erest, and amounted to$29& Therefore, 2004-212 
+ 234 + 296= 9872, w^hf; 
2. What is the value of an annuity of $600, which has remained 
unpaid for 8 years, interest at 6 per cent being allowed ? 

wJbi«.$580a 

Prod. 65. Given the annuity and rate per cent, to 
find its present worth for any number of years. 

FtiTLE. — IHvide each annidiy by the amouni of$\or IJLJbr the Hm 
btfore it becomes due ; the quotient will be the present tDorth of the sevend 
nnnuitieSy and their sum unll be the amount required. 

Kx. 1. What is the present worth of an annuity of $600, fas three 
yoarH to cofiio, per cent being allowed for present payment? 

Tho present worth of the first year is $600 -i- $1.06= 

566.037; of the second year, $600-^$1.12=:*$535i714; 

and of the third year, $600 ~ $1.18 = $508,474. Then, 

$566,037 4- $535,714 + $50a474 = $1610iJ25, Ans. 

12. What is the present worth of an annuity of 30 £., for 5 years to 

coiiio, at 4 por cent ? Jhns. 134 £. 5 s. 5 d.+. 



ANNUITIES AT COMPOUND INTEREST. 

'Plio nuiouiit of nn annuity at compound interest, ia obtained by eoja- 
*»tfnfc the compound infereat <^ tht acoerol t^«gpmri^«t^^fiwK|ad^ 
r sum. Operationa of thia T»X\n« tq^.-^ ^^r«»Qfl^^ \ife «iSn^^ 
BMtrical mmfifiiM ^» ^««kxa^ %V ^« ^'^^^ ^^^ ^ ^swstf»s«3 
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Ex. 1. What wilt an annuity of $60 per annum nmounl to, in 4 
Jf ears, it per cenL ? 
I $1 is the first term, Sl.OG tlie ratio. Therefore, 

^r '"^~' X fiO — $262,476 +, ^m. 

P We have, then, tlie following general principle: — Raix the ratio 
(which ia always found by adding Bie per cent, to $1) to a poieer equal 
to the Tcunibtr of years ; fiom this aubtraet I ; then divide the remaindar 
by the ratio, leas 1, [that is, by the decimal part of the ratio only,) and 
tnvltipli/ the quatierit by Iht artfiuih/. 

uity of S400, which has remained 
ampoiind interest? 

.3m. «14714.a3-|-. 
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Or, tlie answers to such sums i 
amovnl of one dollar for the giDcn nu 
Jband in tht fellotning table, by the a; 



mng the Amouid of $1, at Five or Six per Cent, i 

frf, for anj) JVumber of Years bctioeea One and /brty. 



Yr. 


Fi,„ per Com. 


.... 


^li ptr C<h;1. 


Y.. 


Plv, p,, c=«. 


Ve«. 


8i.p„,c™,. 


T 


1.000000 


1 


1.000000 


21 


35.71!»253 


21 


39593737 


s 


2.050000 


2 


3.06O0O0 


33 


38.505214 


22 


43.393300 


3 


3.152500 


3 


3.1.^3600 


33 


41.430475 


23 


46J>95829 


4 


4.310125 


4 


4..37461G 


24 


44.501999 


24 


50.815577 


5 


5.52.1631 


5 


5.6.T7093 


25 


47.727099 


25 


54.864513 


E 3 


a8019l3 


6 


ft9753ia 


26 


51.113464 


26 


59.156383 


t^ 


8.142008 


7 


8^3833 


27 


54.669126 


37 


63.705766 


ll 


9.54010!} 


B 


9.8974G8 


28 


58.403583 




68.528112 


11.0265(54 


9 


11.491316 


29 


64322712 


29 


73.639798 


10 


12.577803 


10 


13.180795 


30 


66.433847 


30 


79.058186 


11 


14.206797 


11 


14.971643 


31 


70.760790 


31 


S4.801677 


13 


15,117127 


13 


16.869941 


32 


75.298829 


32 


90.88977B 


13 


17.71 25)83 


13 


18.882138 


33 


80.063771 


33 


97.343165 


14 


10.5t!e632 


14 


31.015066 


34 


85.066959 


34 


104.183755 


15 


31h')78.564 


15 


23575970 


35 


90520307 


35 


111.434780 


16 


23.657493 


16 


25.67a.W8 


36 


95ii3U333 


36 


119.120867 


17 


25.840366 


17 


38.313880 


37 


101.628139 


37 


137568119 


18 


28.132385 


18 


30.905653 


38 


107.709546 


38 


135504206 


19 


30.5390M 


19 


33.759993 


39 


114.095023 


39 


145.058458 


20 


33.065954 


20 


36.785.')91 


40 


120.799774 


40 


154.761966 



3. Wh&t ia tlie amount of an tiniinlts ot SXSfc, w'tojiVXsoa 
anpaiil for 12 yeare, compound in(fi'ceai., 6 pet ca-ttV-"* 

kTiie amount of $1 for VI -i^^'"^"^ .^"^ ^sfs 
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4. What is the worth of an annual salary of $1000, which has 
remained unpaid for 15 years, compound interest, at 6 per cent ? 

Am, $23275^. 

5. What is the value of an annuity of $150, to continue 30 years, 
at 5 per cent compound interest? JhM* $9965.^7-^. 



TABLE, 

Shoioing the Present fForth of an Annuity of $1, at Fwe or Six pa 
Cent,f for any Mmiber of Years between One and Forty, 



Yr. 


Five por Cent. 


Year. 


Six per Cent. 


Year 

21 


Five per Cent- 


Year. 

21 


Six per Cent 


1 


0.952381 


1 


0.943396 


12.821153 


11.764073 


2 


1.859410 


2 


1.833393 


22 


iai63003 


22 


12.04158S 


3 


2.723248 


3 


2.673012 


23 


ia488i574 


23 


12.30337E 


4 


3.545950 


4 


3.465106 


24 


13.798642 


24 


12.550356 


5 


4.329477 


5 


4.212364 


25 


14.093945 


25 


12.783356 


6 


5.075692 


6 


4.917324 


26 


14.375185 


26 


i3.oo3iee 


7 


5.786373 


7 


5.582381 


27 


14.643034 


27 


13.210534 


8 


a463213 


8 


a209794 


28 


14.898127 


28 


13.406164 


9 


7.107822 


9 


a801692 


29 


15.141074 


29 


ia59072J 


10 


7.721735 


10 


7.360087 


30 


15.372451 


30 


ia764831 


11 


8.306414 


11 


7.886875 


31 


15.592810 


31 


ia929086 


12 


8.863252 


12 


8.388844 


32 


15.802677 


32 


14.08404S 


13 


9.393573 


13 


8.852683 


33 


16.002549 


33 


14.23023C 


14 


9.898641 


14 


9.294984 


34 


16.192904 


34 


14.368141 


15 


10.379658 


15 


9.712249 


35 


16.374194 


35 


14.498246 


16 


10.837770 


16 


10.105895 


36 


16.546852 


36 


14.62098? 


17 


11.274066 


17 


10.477260 


37 


ia711287 


37 


14.73678C 


18 


11.689587 


18 


10.827603 


38 


16.867893 


38 


14.84601S 


19 


12.085321 


19 


11.158116 


39 


17.017041 


39 


14.949075 


20 


12.462216 


20 


11.469921 


40 


17.159086 


40 


15.046293 



To find the value of an annuity, hy the preceding tahle, multiply tin 
value of one dollar, as given in the preceding table^for the given numbei 
of years, and rate per cent,, by fht given number ofdoUars^ 

Ex. 1. What sum of money will purchase an annuity of $400, tc 
continue 12 years, at 6 per cent discount ? 

The value of $1, for 12 years, is $8.388844 ; and 8.388844 X 
400 = $3355.537+, Ans. 
2. What is the present value of an annuity of $1200, to continu( 
16 yeais, at 6 per cent discount ? Ans. $12157.074 -f-. 

3, How much must be paid fox aa annuity of $75, to continue 3( 
jrears, at 6 per cent, discount? Ai«,%VS$U^32+. 
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ASSESSMENT OF TAXES. 

A tax is a sum of monej collected fiom the citizens of a state, 
county, or town, for defraying the expenses necessarily incurred in 
the administration of justice, and in works of common utility. 

The sum each man is required to pay, depends, for the most part, 
on the amount of his property. To this the poll tax forms the only ex- 
ception ; which is a tax required of every male inhabitant of a state, 
who has attained the age of twenty-one years, independently of the 
property he may possess. 

In levying a tax upon any communitv, first take a complete list of 
all the propeity of the town on which the tax is to be laid, and also of 
the number of polls to be taxed. Next, determine the amount of the 
poll taxes, by multiplying the number of polls by the tax on each. 
This being determined, subtract it from the whole sum to be raised, 
and the remainder will be the sum to be raised oa the property of the 
town, both real and personal. Then, to ascertain the percentage, di- 
vide the tax to be raised by the whole amount of taxable property, and 
the quotient will be the tax on one dollar. To find what tax any indi- 
vidual pays, multiply his inventory by this quotient, or tax per dollar. 

£Ix. 1. What will be A*s tax, if he own real estate to the amount 
of $1340, and personal property to the amount of $874, if the town 
in which he lives, the inventory of which is $32265, raise a tax of 
Sll^*^) there being 270 polls, which are taxed 60 cents each, and 
for two of which he pays ? 

270 polls X 60 = $162.00, amount of the poll taxes. There- 
fore, $1129.95— $162.00 = $967.95, the sum to be 
levied on the property. Hence, $967.95 -^ $32265 = 3 
cents, the tax on one dollar. Then, $1340 X •03= 
$40.20, and $874 X -03= $26.22, and two polls, at 60 
cents each, = $1.20. Therefore, $40J^-f $26.22 -f 
$1^20=67.62, .^fw. 

After finding what the tax is per dollar, a table may be fcnmed like 
the following, which will expedite the operations : — 









TABLE. 


Tax on 


$1 is .03 


Tax 


on 


$10 is .30 


u u 


2 « .06 


M 


tt 


20 « .60 


u u 


3 « .09 


U 


tt 


30 « .90 


tt tt 


4 « .12 


U 


tt 


40 « 1.20 


tt u 


5 « .15 


U 


tt 


50 « 1.50 


« M 


6 « .18 


U 


u 


60 « l.«i 


U U 


7 « J21 


U 


tt 


70 « ^V^ 


tt u 


8 « J24 


U 


u 


80 «" "ilM 


tt tt 


9 « J27 


U 


tt 


90 ^ «^ 



tt 



tt 
tt 
tt 



Tax cm $100 is aOO 

" « 200 « aoo 

300 « 9.00 
400 " 12.00 
500 « 15.QQ 
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Now, to detennine A*0 tax from this table, $1340 -|- $874=12214 

The tax on •3000=tO0LOO 
« « - 900= &00 
« « «* 10= .30 

a u u 4-- ,12 

T wo poUa, at GO cts. =_JL20 

967.662; JSns^ as befoie. 

2l From d^jpreceding table, calciilate B's tax, whose real estate ■ 
valued at 956SAy aod Ms penooal property at 911G2, and who piysS 
poll taxes, each 75 cents. jftw. |305l7L 

9L Fonii a table, and calculate the tax of A, whose property k Tit 
ued at $1500; of B, whose propertYU^OOO ; of C, whose pmpeitf 
is f 1200; of D, whose property is $3000; and of £, whose propo^ 
is estimiOed at $3500; supposmff tiiem to live in a town whose »• 
veotoiy is $1000000, and on whidi a tax of $4280 is to be le?ied,tltt 
number of polls being 400, and paying each 70 cents. 

w^. A'stBxwillbe$6; F8,$8; C^$4>.80; D'a,$12:tBi 
iTs, $14. 

4. A tax of $3000 is to be raised on a certain town, the iDventoij 
of which is $60000; the number of polls, 250, taxed each 75 ceA 
What is the amount of A's tax, whose property is valued at (2500^ 
and who pays for two polls ? jjbi«. $118.68{. 
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TABLE 



OF 



STANDARD WEIGHT OF GOLD AND SILVER COIN. 



WBIOHT. 
fwL gr, 

Jhnerican Com. 

Kagl^f (half and quarter in 

. propOTtion,) 10 16 

Silver Dollar, (parts in pro- 
portion,) 17 6 

English Currency 

One grain British sold is 
worth 2d. Engliui cur- 

Tehej^ass .037^, Federal 
Money ^ consequently, 
per pwt., it is worth 

.888f , and per oz. $17- 
.777|. Butfl7.777l.#- 
4 « $4,444+, the Fed- 
eral value of 1 £. ster- 
ling; hence, every oz. of 
British goldss4 £. ster- 
ling. 

English Guinea, (half in 

proportion,) 5 8) 

^ Heavy Sovereign, 6 2j| 

Seven-Shilling riece, ... 1 19 

French Cain, 

Double Louis, coined be- 
fore 1786, 10 11 

Double Louis, since 1786, 9 90 

Double Napoleon, or 40 
francs, (single in prop.^) 8 7 

Same as the new Louis 
Guinea, 5 

Spasush Coin. 

Doubloon, (shares in pro- 
portion,) 17 8i 

Doubloon, Mexican or Co- 
lombian, 17 9 

Coronilla, or Vintern, ... 1 3 

Portugal. 

Dobraoiif (Brazilian^ the 

^ ^^0 34 12 

Dobra, 18 g 



WBIOHT. 

fwl. gr» 
Johannes,(Brazilian,8anie,) 18 

Moidore, (half in prop.,) . 6 22 
Sixteen-Te8toonPiece,1600 

Rees, 2 6 

Old Crusade, 400 Rees, . . 15 

New CrucAde, 480 Rees, . m 

Milree, coined since 1755, 19} 

Franltfort and Hamburg. 

Ducat, (Hungarian and 

Russian, same,) 2 5{ 

vteneoa. 

Pistole, old, 4 7| 

Pistole, new, 3 15| 

Sequin of Grenoa, 2 ^ 

Austrian Dominions. 

Souverein, 3 14 

Double Ducat, 4 12 

Russia. 

Ducat of 1796, 2 6 

Gold Ruble, 1756, 1 Oj| 

Gold Ruble, 1799, 18} 

Gold Polten, 1777, .... 9 
Imperial, 1801, (half in pro- 
portion,) 7 17i 

Half Imperial, 1818, .... 4 3} 

Holland. 

Ryder, 6 9 

Double Ryder, 12 21 

Ducat, 2 5} 

Ten-Guilder Piece, (half 

in proportion,) 4 8 

Prussia. 

Ducat, 1 ^K 

Fredetvck^^oxiSc^^^ ^ ^^' 

FiedeTu&V^ «a^^«^ * 
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Sequin fonducli, 

Yeenneeblekblek, 

Half Misseir, 1818, 

MUan, 

Sequin, 

Doppia, or Pistole, 

Forty-Livre Piece, 1806, . 

JfapUs. 

Six-Ducat Piece, 1783, . . 
Two do., or Sequin, 1762, 
Three do., ot Onoetta, 1818, 

Jfetheriands. 

Gold Lion, or Fourteen- 

Florin Piece, 

Ten-Florin Piece, 1890, . . 

Piedmont. 

Pistole, since 1785, (half in 
proportionJ) 

Sequin, (half in prop.) . . 

Carlino, since 1786, (half 
in proportion,) 

Marengo, or 20 francs, . . 

Saaumy. 

Ducat, 

Augustus, 

SUUy. 

Double Ounce, (half in pro- 
portion,) 

Denmark. 

Ducat, Current, 

Ducat, Specie, 

Christian d'Or, 

East India. 

Rupee, Bombay, 1818, . . 
Rupee, Madras, 1818, . . . 
Pagoda, Star, 



WKIOBT. 

jnot. gr. 

2 5 

3 11 



2 5i 

4 li 

8 8 



5 16 

1 20i 

2 lOi 



5 7| 
4 7| 



5 20 

2 5 

29 6 

4 3i 



2 5| 
4 6ii 



5 17 



2 




2 


5| 


4 


7 


7 


11 


7 


12 


2 


4| 



WXIOBT. 
jnrt. gTm 
Hanover, 

Double George d*Or, (sin- 
gle in proportion,) ... 8 13 

Ducat}. 2 5| 

Gold Florin, 2 2 

MaUa. 

Double Louis, (half in pro- 

portion,) 10 16 

Demi-Louis, 2 16 

Parma, 

Quadruple Pistole, 18 9 

Pistole, or Dopjua, 4 14 

Maria Theresa, 4 3^ 

Rome, 

Sequin, coined since 1760, 2 4} 
Scudo of Republic, .... 17 0| 

Sweden, 
Ducat, 2 5 

Switzerland. 

Pistole of the Helvetic Re- 
public, 1800, 4 21i 

Treves, 
Ducat, 2 5| 

Tuscany. 

Zechino, or Sequin, .... 2 5} 
Ruspone of the Kingdom of 

Etruria, 6 17i 

Veniee. 
Zechino, or Sequin, .... 2 6 

Wirtemberg. 

Carolin, 6 3} 

Ducat, 2 5 

Zurich. 

Ducat, (double in propor- 
tion,) 2 5| 
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